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(54) EJECTOR TYPE REFRIGERATING CYCLE UNIT

(57)  Afirstevaporator 15 connected to an outlet side
of an ejector 14, a second evaporator 18 connected to a
refrigerant suction port 14b of the ejector 14, a throttle
mechanism 17 arranged on an inlet side of a refrigerant
flow of the second evaporator 18 and for reducing the
pressure of the refrigerant flow are provided. Further-

FIG. 1

more, the ejector 14, the first evaporator 15, the second
evaporator 18 and the throttle mechanism 17 are assem-
bled integrally with each other to construct an integrated
unit 20 having one refrigerant inlet 25 and one refrigerant
outlet 26. Hence, mounting performance of an ejector
type refrigeration cycle can be improved.
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Description
Technical Field

[0001] The present invention relates to a unit for an
ejector type refrigeration cycle having an ejector using
as means for reducing the pressure of refrigerant and
means for circulating refrigerant.

Background Art

[0002] Conventionally, there is known an ejector type
refrigeration cycle having an ejector that is used as
means for reducing the pressure of refrigerant and
means for circulating refrigerant. This ejector type refrig-
eration cycle can be effectively used for, for example, an
air conditioner for a vehicle or a refrigeration device that
is mounted in a vehicle and is used for freezing or cooling
a space in the vehicle. Moreover, this ejector type refrig-
eration cycle can be effectively used for a stationary re-
frigeration system, for example, an air conditioner, a re-
frigerator and a freezer.

[0003] The ejector type refrigeration cycle of this kind
is known in patent document 1 and the like. In this patent
document 1 is disclosed an ejector type refrigeration cy-
cle in which: a first evaporator is arranged on the outlet
side of an ejector using as means for reducing the pres-
sure of refrigerant and means for circulating refrigerant;
a vapor/ liquid separator is arranged on the outlet side
of this first evaporator; and a second evaporator is ar-
ranged between the liquid refrigerant outlet side of this
vapor/ liquid separator and the refrigerant suction port of
the ejector.

[0004] According to the ejector type refrigeration cycle
of patent document 1, by the use of a pressure drop
caused by a high-speed flow of refrigerant that is devel-
oped at the time of expansion, vapor-phase refrigerant
discharged from the second evaporator is drawn and the
velocity energy of refrigerant at the time of expansion is
converted to pressure energy in the diffuser part (pres-
sure increasing part) of the ejector to increase the pres-
sure of refrigerant, thereby the driving force of a com-
pressor can be reduced. For this reason, the operating
efficiency of the cycle can be enhanced.

[0005] Moreover, itis possible to perform the action of
absorbing heat from (cooling) separate spaces by using
the first and second evaporators or the same space by
using the first and second evaporators.

[Patent Document 1] Japanese Patent No. 3322263

Problems to be Solved by the Invention

[0006] The patent document 1 does not disclose how
to assemble respective constituent parts specifically at
the time of embodying the ejector type refrigeration cycle.
[0007] In view of the above-mentioned point, one ob-
ject of the present invention is to improve the mounting
performance of an ejector type refrigeration cycle.
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[0008] Moreover, another object of the present inven-
tion is to enhance a cooling performance in an ejector
type refrigeration cycle.

Means for Solving the Problems

[0009] According to an example of the present inven-
tion, a unit for an ejector type refrigeration cycle includes:
an ejector (14) that sucks refrigerant from a refrigerant
suction port (14b) by a refrigerant flow ejected from a
nozzle part (14a) and having a high velocity, mixes re-
frigerant from the nozzle part (14a) and the refrigerant
drawn from the refrigerant suction port (14b), and dis-
charges the mixed refrigerant; and an evaporator (15,
18) that evaporates the refrigerant to be drawn by the
ejector (14) or the refrigerant discharged from the ejector
(14). Furthermore, the evaporator (15, 18) is assembled
integrally with the ejector (14) to construct an integrated
unit (20).

[0010] According to this, the whole of the integrated
unit (20) including the ejector (14) and at least one evap-
orator (15, 18) can be handled as an integrated body.
For this reason, a mounting work when the ejector type
refrigeration cycle is mounted in an object to be mounted,
such as a vehicle, can be performed very efficiently.
[0011] Moreover, since the integrated unit (20) is con-
structed to shorten the lengths of the passages for con-
necting the respective parts, it is also possible to reduce
cost and to reduce an installation space.

[0012] Here, "an integral assemble" of the ejector (14)
and at least one evaporator (15, 18) means that both of
these parts are assembled (combined) mechanically as
"an integrated structure". This "integral assemble" can
be changed in various manners as will be described later.
[0013] For example, the evaporator of the integrated
unit (20) is an evaporator (18) connected to the refrigerant
suction port (14b) of the ejector and for evaporating re-
frigerant drawn into the refrigerant suction port.

[0014] In this case, since the integrated unit (20) is
constructed to be able to shorten the length of a passage
between the outlet side of the evaporator (18) and the
refrigerant suction port (14b), a pressure loss at the outlet
side of the evaporator (18) can be reduced. With this, the
evaporation pressure of the evaporator (18) can be re-
duced and the cooling performance of the evaporator
(18) can be enhanced.

[0015] Further, a throttle mechanism (17, 17a, 17b)
may be arranged on the inlet side of a refrigerant flow of
the evaporator (18) connected to the refrigerant suction
port (14b) so as to reduce the pressure of the refrigerant
flow, and the throttle mechanism may be combined (as-
sembled) in the integrated unit (20).

[0016] According tothis, the integrated unit (20) includ-
ing throttle mechanism (17, 17a, 17b) can be construct-
ed.

[0017] Still further, the unit may be provided with a first
evaporator (15), which is connected to the outlet side of
the ejector (14) and evaporates refrigerant discharged
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from the ejector, and a second evaporator (18) connected
to the refrigerant suction port (14b). In this case, the first
evaporator (15) is assembled in the integrated unit (20).
[0018] According to this, cooling performance can be
exerted by a combination of two evaporators (15), (18)
on the discharge side of the ejector and on the suction
side of the ejector. The integrated unit (20) including the
first evaporator (15) and the second evaporator (18) can
be constructed to be able to produce the effect ofimprov-
ing workability in mounting.

[0019] Since the number of parts to be integrated is
increased, the effect ofimproving workability in mounting,
the effect of reducing an installation space, and the effect
of reducing cost can be produced more effectively.
[0020] The integrated unit (20) can be so constructed
as to have one refrigerant inlet (25) and one refrigerant
outlet (26).

[0021] According to this, the whole integrated unit (20)
can be connected to the other refrigerant circuit parts
only by onerefrigerantinlet (25) and one refrigerant outlet
(26). This can be very useful for enhancing the efficiency
of a mounting work.

[0022] Alternatively, the integrated unit (20) is provided
with one refrigerant inlet (25) and one refrigerant outlet
(26), and the refrigerant inlet (25) can be branched into
a first passage (25a) connected to the inlet side of the
ejector (14) and a second passage (26) connected to the
inlet side of the throttle mechanism (17, 17a, 17b).
[0023] According to this, refrigerant branched on the
inlet side of the ejector (14) can be supplied to the second
passage (16). Forthis reason, refrigerant can be supplied
to the second evaporator (18) not only by the refrigerant
drawing capacity of the ejector (14) but also by the ca-
pacity of the compressor. As a result, even at the time of
low load in which an input to the ejector (14) becomes
small, the flow rate of refrigerant of the second evaporator
(18) and the cooling performance of the second evapo-
rator (18) can be secured easily. Moreover, at the same
time, the flow rate of refrigerant of the second evaporator
(18) can be adjusted independently by the throttle mech-
anism (17, 17a, 17b).

[0024] Moreover, the refrigerant inlet (25) and the re-
frigerant outlet (26) are formed in one connection block
(23).

[0025] According to this, it is possible to perform the

joint function of the outlet and inlet of refrigerant using
the one connection block (23).

[0026] Moreover, the first evaporator (15) can be ar-
ranged on the upstream side of an air flow and the second
evaporator (18) can be arranged on the downstream side
of the air flow.

[0027] According to this, a temperature difference be-
tween a refrigerant temperature and an air temperature
can be secured sufficiently by both of the first and second
evaporators (15, 18) and the cooling performances of the
first and second evaporators (15, 18) can be effectively
improved.

[0028] Moreover, when the ejector (14) is arranged in
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a tank (18b) for distributing refrigerant to or for collecting
refrigerant from a plurality of refrigerant passages of the
evaporators (15, 18), a further reduction in an installation
space can be realized.

[0029] In addition, the connecting of the ejector (14) to
the refrigerant passages of the evaporators (15, 18) can
be also performed simply without a connection pipe. Fur-
ther, since low-pressure low-temperature refrigerant
flows in the tank (18b) of the evaporators (15, 18), the
incidental effect of eliminating the need for performing a
heat insulation to the outer surface of the ejector (14) can
be produced.

[0030] An excusive tank (34) for mounting the ejector
(14) may be formed in the evaporators (15, 18) and the
ejector (14) may be arranged in the exclusive tank (34).
[0031] Alternatively, an external cassette part (36) may
be mounted on the outside portion of the evaporators
(15, 18), and the ejector (14) may be arranged in the
external cassette part (36).

[0032] According to this, the modification of arranging
the ejector (14) in the evaporator tank (18b) does not
need to be made to the evaporator. For this reason, the
integrated unit (20) of the present invention can be con-
structed by the use of an already-existing evaporator
structure.

[0033] When the throttle mechanism (17a) is arranged
in the tank (18b) for distributing refrigerant to or for col-
lecting refrigerant from a plurality of refrigerant passages
of the evaporators (15, 18), a further reduction in an in-
stallation space can be realized.

[0034] The evaporator (18) connected to the refriger-
ant suction port (14b) may be provided with a plurality of
tanks (18b, 18c) for distributing refrigerant to or for col-
lecting refrigerant from a plurality of refrigerant passages.
In this case, when the ejector (14) and the throttle mech-
anism (17a) are arranged in the same tank (18b) of the
plurality of tanks (18b, 18c), a reduction in an installation
space can be realized more effectively.

[0035] Alternatively, when the evaporator (18) con-
nected to the refrigerant suction port (14b) is provided
with a tank (18b, 18c) for distributing refrigerant to or for
collecting refrigerant from a plurality of refrigerant pas-
sages, the throttle mechanism (17a) may be arranged
outside the tank (18b, 18c).

[0036] For example, the throttle mechanism may be a
capillary tube (17a). Alternatively, the throttle mechanism
may be a fixed throttle hole (17b).

[0037] The evaporator (18) connected to the refriger-
ant suction port (14b) may be provided with a tank (18b,
18c) for distributing refrigerant to or for collecting refrig-
erant from a plurality of refrigerant passages. In this case,
the ejector (14) can be arranged in an inside space (27)
constructing an outlet portion of a refrigerant passage of
the evaporator (18), in an inside space of the tank (18b,
18c).

[0038] According to this, the inside space (27) in the
tank constructing the outlet portion of a refrigerant pas-
sage of the evaporator (18) can be connected directly to
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the refrigerant suction port (14b) of the ejector without a
connection pipe. Therefore, the assembling operation of
an integrated unit (20) can be simplified.

[0039] Moreover, becauseitis possible to avoid apres-
sure loss of a refrigerant flow from being caused by a
connection pipe, the evaporation pressure of the evap-
orator (18) can be reduced by as much amount as this
reduction in a pressure loss and hence the cooling per-
formance of the evaporator (18) can be enhanced.
[0040] In a unit for an ejector type refrigeration cycle,
the first evaporator (15) and the second evaporator (18)
have tanks (15b, 15c, 18b, 18c), respectively, for distrib-
uting refrigerant to or for collecting refrigerant from a plu-
rality of refrigerant passages, the ejector (14) is arranged
in an inside space (27) constructing an outlet portion of
a refrigerant passage of the second evaporator (18) in
aninside space of the tank (18b, 18c) of the second evap-
orator (18), a connection bock (24) for fixing a refrigerant
outlet side portion of the ejector (14) is arranged in an
inside space of the tank (18b, 18c) of the second evap-
orator (18), the connection block (24) has a connection
hole (24c) communicating with a refrigerant outlet pas-
sage of the ejector (14) formed therein, and the commu-
nication hole (24c) communicates with an inside space
(32) constructing an inlet portion of a refrigerant passage
of the first evaporator (15) in an inside space of the tank
(15b, 15c) of the first evaporator (15).

[0041] According to this, it is possible for a connection
block (24) for fixing a refrigerant outlet portion of the ejec-
tor (14), to have a communication function for communi-
cating arefrigerant outlet side passage of the ejector (14)
with the tank inside apace (32) constructing the inlet por-
tion of a refrigerant passage of the first evaporator (15).
[0042] Alternatively, in the unit for an ejector type re-
frigeration cycle, the first evaporator (15) and the second
evaporator (18) have tanks (15b, 15c, 18b, 18c), respec-
tively, for distributing refrigerant to or for collecting refrig-
erant from a plurality of refrigerant passages, the ejector
(14) is arranged in an inside space (27) constructing an
outletportion of arefrigerant passage of the second evap-
orator (18) in an inside space of the tank (18b, 18c) of
the second evaporator (18), a communication space
(52d) separated from a refrigerant passage of the second
evaporator (18) is partitioned off at an end portion oppo-
site to the inside space (27) where the ejector (14) is
arranged of the tank (18b, 18c) of the second evaporator
(18), and a refrigerant outlet side passage of the ejector
(14) communicates with an inside space (32) construct-
ing an inlet portion of a refrigerant passage of the first
evaporator (15) in an inside space of the tank (15b, 15¢c)
of the first evaporator (15) via the communication space
(52d).

[0043] Accordingly, by usingthe communication space
(52d) partitioned from the refrigerant passage of the sec-
ond evaporator (18), the refrigerant outlet side passage
of the ejector (14) and the inlet portion of the refrigerant
passage of the first evaporator (15) can communicate
with each other.
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[0044] According to a second example of the present
invention, a unit for an ejector type refrigeration cycle
includes: an ejector (14) that sucks refrigerant from a
refrigerant suction port (14b) by a refrigerant flow ejected
from a nozzle part (14a) and having a high velocity, and
mixes refrigerant from the nozzle part (14a) and the re-
frigerant drawn from the refrigerant suction port (14b),
and discharges the mixed refrigerant; and a first evapo-
rator (15) that is connected to an outlet side of the ejector
and evaporates the refrigerant discharged from the ejec-
tor; a second evaporator (18) that is connected to the
refrigerant suction port (14b) of the ejector (14) and evap-
orates the refrigerant to be drawn by the ejector (14); and
acapillary tube (17a) located at an inlet side of the second
evaporator (18) in a refrigerant flow, and decompresses
the refrigerant flow. In this unit, the first evaporator (15),
the second evaporator (18), the ejector (14) and the cap-
illary tube (17a) can be assembled integrally with each
other to construct an integrated unit (20).

[0045] According to this, cooling performance can be
performed by a combination of two evaporators (15, 18)
on the ejector outlet side and on the ejector suction side,
and the integrated unit (20) including these two evapo-
rators (15, 18), the ejector (14) and the capillary tube
(17a) forming a throttle mechanism for the second evap-
orator can be constructed. Therefore, the effect of en-
hancing workability in a mounting operation can be ob-
tained further effectively.

[0046] The first evaporator (15) and the second evap-
orator (18) may have tanks (15b, 15c, 18b, 18c), respec-
tively, for distributing refrigerant to or for collecting refrig-
erant from a plurality of refrigerant passages. In this case,
the tank (15b, 15¢) of the first evaporator (15) and the
tank (18b, 18c) of the second evaporator (18) are ar-
ranged adjacent to each other in an air flow direction to
form a valley portion (51) between the tank (15b, 15¢) of
the first evaporator (15) and the tank (18b, 18c) of the
second evaporator (18). Furthermore, the capillary tube
(17a) can be disposed in the valley portion (51) and can
be fixed to an outer surface of the tanks (15b, 15c¢, 18b,
18c).

[0047] According to this, because the small pipe shape
of the capillary tube (17a) can be housed in a depressed
dead space formed in the valley portion (51), the inte-
grated unit (20) can be reduced in size effectively even
in a construction in which the capillary tube (17a) is ar-
ranged outside a tank.

[0048] Inthe unitfor an ejector type refrigeration cycle,
the ejector (14) may be provided with a mixing part (14c)
for mixing refrigerant jetted from the nozzle part (14a)
and having a high velocity with refrigerant drawn into the
refrigerant suction port (14b), and a pressure increasing
part (14d) for converting velocity energy of the refrigerant
mixed in the mixing part (14c) to pressure energy.
[0049] Furthermore, a heat exchange core part (15a,
18a) of the evaporator (15, 18) may be constructed of a
lamination structure of flat tubes (21) and corrugated fins
(22).
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[0050] Alternatively, the heat exchange core part (15a,
18a) of the evaporator (15, 18) may be constructed of a
heat exchange structure of a plate fin type in which tubes
(221) are inserted into and bonded to hole portions (221)
of a plate-shaped plate fin (200).

[0051] Alternatively, the heat exchange core part (15a,
18a) of the evaporator (15, 18) may be constructed of a
heat exchange structure of a serpentine type having a
tube (230) bent in a serpentine shape.

[0052] Incidentally, reference signsin the parentheses
of the above-mentioned respective means and the re-
spective means as claimed in claims show relationships
corresponding to specific means described in the em-
bodiments to be described.

Best Mode for Carrying Out the Invention
(First Embodiment)

[0053] Hereinafter, a unit for an ejector type refrigera-
tion cycle according to the presentinvention and an ejec-
tor type refrigeration cycle using the same will be de-
scribed. The unit for an ejector type refrigeration cycle is
referred to as an evaporator unit for an ejector type re-
frigeration cycle or an evaporator unit mounted with an
ejector.

[0054] The unit for an ejector type refrigeration cycle
is connected to a condenser and a compressor, which
are other constituent parts of a refrigeration cycle, via
piping so as to construct a refrigeration cycle having an
ejector.

[0055] The unit for an ejector type refrigeration cycle
is used for cooling air as an indoor unit in one embodi-
ment. Moreover, the unit for an ejector type refrigeration
cycle can be used as an outdoor unit in another embod-
iment.

[0056] FIGs. 1 to 4 show a first embodiment of the
present invention. FIG. 1 shows an example of applying
an ejector type refrigeration cycle 10 according to the
first embodiment to a refrigeration cycle for a vehicle. In
the ejector type refrigeration cycle 10 according to the
first embodiment, a compressor 11 for drawing and com-
pressing refrigerant is rotated and driven by an engine
for running a vehicle (not shown) via an electromagnetic
clutch 11a, a belt, and the like.

[0057] Eitheravariable displacementtype compressor
capable of adjusting a refrigerant discharge capacity by
changing a discharge capacity or a fixed displacement
type compressor that changes the rate of operation of a
compressor by the intermittent operation of the electro-
magnetic clutch 11a to adjust a refrigerant discharge ca-
pacity may be used as this compressor 11. Moreover, if
an electrically operated compressor is used as the com-
pressor 11, a refrigerant discharge capacity can be ad-
justed by adjusting the number of revolutions of an elec-
tric motor.

[0058] A radiator 12 is arranged on the refrigerant dis-
charge side of this compressor 11. The radiator 12 ex-
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changes heat between high-pressure refrigerant dis-
charged from the compressor 11 and outside air (i.e., air
outside a vehicle compartment) blown by a cooling fan
(not shown) so as to cool the high-pressure refrigerant.
[0059] Here, in this embodiment, refrigerant whose
high pressure is not higher than a critical pressure such
as fron-based refrigerant and HC-based refrigerant is
used as the refrigerant of the ejector type refrigeration
cycle 10 so as to construct a vapor compression type
subcritical pressure cycle. For this reason, in this embod-
iment, the radiator 12 acts as a condenser for condensing
refrigerant.

[0060] A liquid receiver 12a is arranged on the outlet
side of the radiator 12. This liquid receiver 12a is shaped
like a longitudinally elongated tank, as well known, and
constructs a liquid/ vapor separator that separates refrig-
erant into vapor and liquid to store extra liquid refrigerant
in the cycle. At the outlet of the liquid receiver 123, liquid
refrigerant is derived from the bottom side of the inside
of the tank shape. Here, the liquid receiver 12a is inte-
grated with the radiator 12 in this example.

[0061] Moreover, the radiator 12 may adopt a well-
known construction including: a heat exchanger part for
condensing, located on the upstream side of a refrigerant
flow; the liquid receiver 12a that introduces refrigerant
from this heat exchanger part for condensing and sepa-
rates the refrigerant into vapor and liquid; and a heat
exchange part that supercools saturated liquid refriger-
ant from this liquid receiver 12a.

[0062] A temperature type expansion valve 13 is ar-
ranged on the exist side of the liquid receiver 12a. This
temperature type expansion valve 13 is pressure reduc-
ing means for reducing the pressure of the liquid refrig-
erant from the liquid receiver 12a and has a temperature
sensing part 13a arranged in the suction side passage
of the compressor 11.

[0063] The temperature type expansion valve 13, as
wellknown, detects the degree of superheat of refrigerant
on the suction side of the compressor 11 on the basis
the temperature and pressure of the refrigerant on the
suction side of the compressor 11 (refrigerant on the out-
let side of an evaporator to be described later), and ad-
justs the degree of opening of a valve (refrigerant flow
rate) in such a way that the degree of superheat of the
refrigerant on the suction side of the compressor 11 be-
comes a previously set value.

[0064] An ejector 14 is arranged on the outlet side of
the temperature type expansion valve 13. This ejector
14 is pressure reducing means for reducing the pressure
of refrigerant and is also refrigerant circulating means
(e.g., momentum transfer type pump) for circulating re-
frigerant (transporting fluid) by the action of drawing (ac-
tion of entraining) a refrigerant flow ejected at high
speeds.

[0065] The ejector 14 is provided with: a nozzle part
14a that has a narrowed passage area and throttles re-
frigerant (middle-pressure refrigerant) after passing the
expansion valve 13 so as to reduce the pressure of the
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refrigerant and expand the refrigerant; and a refrigerant
suction port 14b that is arranged in the same space as
the refrigerant jet port of the nozzle part 14a and draws
vapor-phase refrigerant flowing from a second evapora-
tor 18 to be described later.

[0066] Further, a mixing part 14c for mixing a high-
speed refrigerant flow from the nozzle part 14a with the
refrigerant drawn by the refrigerant suction port 14b is
provided on the downstream portion of the refrigerant
flow of the nozzle part 14a and the refrigerant suction
port 14b. A diffuser part 14d forming a pressure increas-
ing part is arranged on the downstream side of the re-
frigerant flow of the mixing part 14c. This diffuser part
14d is formed in the shape of increasing the area of the
passage of refrigerant gradually, and reduces the velocity
of a refrigerant flow to increase the pressure of refriger-
ant. In other words, the diffuser part 14d converts the
velocity energy of refrigerant to pressure energy so as
to increase the pressure of refrigerant.

[0067] A first evaporator 15 is connected to the outlet
side of the diffuser part 14d of the ejector 14 and the
outlet side of this first evaporator 15 is connected to the
suction side of the compressor 11.

[0068] In contrast, a refrigerant branch passage 16 is
branched from the inlet side of the ejector 14 (i.e., a por-
tion between the outlet side of the temperature type ex-
pansion valve 13 and the inlet side of the ejector 14), and
the downstream side of this refrigerant branch passage
16 is connected to the refrigerant suction port 14b of the
ejector 14. A reference sign Z denotes a branch point of
the refrigerant branch passage 16.

[0069] A throttle mechanism 17 is arranged in this re-
frigerant branch passage 16, and the second evaporator
18 is arranged at a position downstream from this throttle
mechanism 17 in the refrigerant flow of this refrigerant
branch passage 16. The throttle mechanism 17 is pres-
sure reducing means having a function for adjusting a
refrigerant flow rate to the second evaporator 18 and, for
example, can be constructed of a fixed throttle such as
a capillary tube or an orifice.

[0070] In this embodiment, two evaporators 15, 18 are
combined with each other into anintegrated unit structure
by the constructionto be described later. These two evap-
orators 15, 18 are housed in a case (not shown) and air
(i.e., air to be cooled) is blown into an air passage formed
in this case by a common electrically operated blower 19
as shown by an arrow A, whereby this blown air is cooled
by these two evaporators 15, 18.

[0071] The cold air having been cooled by the two
evaporators 15, 18 are sent into a common space to be
cooled (not shown) so as to cool the common space to
be cooled by the two evaporators 15, 18. Here, among
these two evaporators 15, 18, the first evaporator 15 con-
nected to the main passage on the downstream side of
the ejector 14 is arranged on the upstream side of an air
flow A (on the windward side) and the second evaporator
18 connected to the refrigerant suction port 14b of the
ejector 14 is arranged on the downstream side of the air
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flow A (on the leeward side).

[0072] For example, when the ejector type refrigera-
tion cycle 10 of this embodiment is used for a refrigeration
cycle device for air-conditioning a vehicle, a space in a
vehicle compartment becomes a space to be cooled.
Moreover, when the ejector type refrigeration cycle 10 of
this embodiment is used for a refrigeration cycle device
for a refrigeration vehicle, a space in a freezing and re-
frigerating chamber of the refrigeration vehicle becomes
a space to be cooled.

[0073] In this embodiment, as an example, the ejector
14, the first and second evaporators 15, 18 and the throt-
tle mechanism 17 are assembled (combined) with each
other so as to form an integrated unit 20. Next, an exam-
ple of this integrated unit 20 will be described with refer-
encetoFIG.2toFIG. 4. FIG. 2is a schematic perspective
view to show a general construction of the integrated unit
20, FIG. 3is alongitudinal sectional view (in the direction
of length) of the upper tank parts of the first and second
evaporators 15, 18, and FIG. 4 is a lateral sectional view
of the upper tank part of the second evaporator 18.
[0074] First, an example of an integrated structure of
the two evaporators 15, 18 will be described with refer-
ence to FIG. 2. In the example shown in FIG. 2, the two
evaporators 15, 18 are completely integrated into one
evaporator structure. On this account, the first evaporator
15 constructs an upstream side part of the air flow A of
the one evaporator structure, and the second evaporator
18 constructs a downstream side part of the air flow A of
the one evaporator structure.

[0075] The first evaporator 15 and the second evapo-
rator 18 are identical to each other in a basic heat-ex-
changing construction, and have heat exchange core
parts 15a, 18a and tank parts 15b, 15¢, 18b, 18c located
on both top and bottom sides of these heat exchange
core parts 15a, 18a, respectively.

[0076] Here, the heat exchange core parts 15a, 18a
have a plurality of tubes 21 extending in the up and down
direction, respectively. Passages, through which medi-
um to be heat-exchanged or air to be cooled in this em-
bodiment passes, are formed between the plurality of
tubes 21. Fins 22 are arranged between these plurality
oftubes 21, andthe tubes 21 can be bonded to the fins 22.
[0077] The heat exchange parts 15a, 18a are formed
of a lamination structure of the tubes 21 and the fins 22.
These tubes 21 and the fins 22 are arranged alternately
inlayers in the left and right direction of the heat exchange
core parts 15a, 18a in Fig. 2. In the other embodiment
may be adopted a construction not having the fin 22.
[0078] Here, although only a part of the lamination
structure of the tubes 21 and fins 22 is shown in FIG. 2,
the lamination structure of the tubes 21 and the fins 22
are constructed in the whole area of the heat exchange
core parts 15a, 18a and air blown by the electrically op-
erated blower 19 is passed through the hollow space of
this lamination structure.

[0079] The tube 21 constructs a refrigerant passage
and is made of a flat tube whose sectional shape is flat
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along the direction A of the air flow. The fin 22 is a cor-
rugated fin formed by bending a thin plate material in a
wavy shape and is bonded to the flat outer surfaces of
the tubes 21 to expand the area of air-side heat transfer
surface.

[0080] The tubes 21 of the heat exchange core parts
15a and the tubes 21 of the heat exchange core part 18a
construct refrigerant passages separate from each other.
The tank parts 15b, 15c on both top and bottom sides of
the first evaporator 15 and the tank parts 18b, 18c on
both top and bottom sides of the second evaporator 18
construct refrigerant passage spaces separate from
each other.

[0081] The tank parts 15b, 15c¢ located on both top and
bottom sides of the first evaporator 15 have tube fitting
hole part (not shown), and both top and bottom end por-
tions of the tubes 21 of the heat exchange core part 15a
are inserted into and are bonded to the tube fitting hole
part, such that the both top and bottom end portions of
the tubes 21 communicate with the inner space of the
tank parts 15b, 15c.

[0082] Similarly, the tank parts 18b, 18c located on
both top and bottom sides of the second evaporator 18
have tube fitting hole part (not shown), and both top and
bottom end portions of the tubes 21 of the heat exchange
core part 18a are inserted into and are bonded to the
tube fitting hole part, such that the both top and bottom
end portions of the tubes 21 communicate with the inner
space of the tank parts 18b, 18c.

[0083] With this, the tank parts 15b, 15¢, 18b, 18c lo-
cated on both top and bottom sides play a role of distrib-
uting a refrigerant flow to the plurality of tubes 21 of their
corresponding heat exchange core parts 15a, 18aand a
role of collecting a refrigerant flow from the plurality of
tubes 21.

[0084] Two top tanks 15b, 18b and two bottom tanks
15¢, 18c are adjacent to each other, so that the two top
tanks 15b, 18b can be formed integrally and the two bot-
tom tanks 15c¢, 18c can be formed integrally. Of course,
the two top tanks 15b, 18b may be formed as separate
parts and the two bottom tanks 15¢, 18c may be formed
as separate parts.

[0085] Aluminum of metal excellentin heat conduction
and brazing ability can be used as the specific material
of the constituent parts of the evaporator, such as the
tubes 21, the fins 22 and the tank parts 15b, 15c, 18b,
18c. When the respective parts are formed of this alumi-
num material, the entire construction of the first and sec-
ond evaporators 15, 18 can be combined and integrated
by brazing.

[0086] Inthisembodiment, firstand second connection
blocks 23, 24 of the refrigerant passage shown in FIG. 3
and a capillary tube 17a constructing the throttle mech-
anism 17 are also assembled integrally with the first and
second evaporators 15, 18 by brazing.

[0087] In contrast, the elector 14 has a fine passage
of high accuracy formed in the nozzle part 14a. Accord-
ingly, ifthe ejector 14 is brazed to the evaporator structure
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by brazing, the nozzle part 14a is thermally deformed by
high temperature at the time of brazing (brazing temper-
ature of aluminum: nearly 600 °C) to cause a problem
that the shape and size of the passage of the nozzle part
14a can not be kept as specified in design.

[0088] Thus, the ejector 14 is combined and integrated
with the evaporator structure after the evaporators 15,
18, the first and second connection blocks 23, 24, and
the capillary tube 17a are brazed integrally to each other.
[0089] Next, the combining and brazing structure of
the ejector 14 will be now described. The capillary tube
17a and the first and second connection blocks 23, 24
can be formed of the aluminum material like the constit-
uent parts of the evaporator structure. The first connec-
tion block 23, as shown in FIG. 3, is a part brazed and
fixed to the side surface in the direction of the length of
one of the top tanks 15b, 18b of the first and second
evaporators 15, 18 and constructs one refrigerant inlet
25 and one refrigerant outlet 26 of the integrated unit 20
shown in FIG. 1.

[0090] The refrigerant inlet 25 is branched into a main
passage 25a forming a first passage toward the inlet side
of the ejector 14 and a branch passage 16 forming a
second passage toward the inlet side of the capillary tube
17a in the middle in the direction of the thickness of the
first connection block 23. This branch passage 16 corre-
sponds to the inlet portion of the branch passage 16
shown in FIG. 1. Hence, a branch point Z in FIG. 1 is
constructed within the first connection block 23.

[0091] In contrast to this, the refrigerant outlet 26 is
constructed of a simple passage hole (circular hole or
the like) passing in the direction of the thickness of the
first connection block 23.

[0092] The branch passage 16 of the first connection
block 23 is bonded air-tightly to the one end (i.e., left end
in FIG. 2 and FIG. 3) of the capillary tube 17a by brazing.
[0093] The second connection block 24 is a part ar-
ranged nearly in the center in the direction of the length
of the inner space in the top tank 18b of the second evap-
orator 18 and brazed to the inner wall surface of the top
tank 18b. This second connection block 24 plays a role
of partitioning the inner space of the top tank 18b into
two spaces, that is, a left space 27 and a right space 28
in the direction of the length of the tank.

[0094] The other end side (right end side) of the cap-
illary tube 17a, as shown in FIG. 3, passes through the
support hole 24a of the second connection block 24 and
opens to the right space 28 of the top tank 18b. The gap
between the outer peripheral surface of the capillary tube
17a and the support hole 24a is hermetically sealed by
brazing and hence both of the above-mentioned left and
right spaces 27, 28 are held to be separated.

[0095] Within the ejector 14, the nozzle part 14a is
formed of material such as stainless steel or brass, and
parts other than the nozzle part 14a (i.e., housing part
forming the refrigerant suction port 14b, the mixing part
14c, and the diffuser part 14d) are constructed of metallic
material such as copper or aluminum but may be formed
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of resin (non-metallic material). The ejector 14 is inserted
into the top tank 18b, through the refrigerant inlet 25 of
the first connection block 23 and the hole shape of the
main passage 25a, after the combining process (brazing
process) of brazing the first and second evaporators 15,
18 and the like integrally.

[0096] Here, the tip portion in the direction of the length
of the ejector 14 is a portion corresponding to the outlet
portion of the diffuser part 14d in FIG. 1 and this ejector
tip portion is inserted into the circular depressed portion
24b of the second connection block 24 and is fixed in a
sealed manner by the use of an O-ring 29a. The ejector
tip portion communicates with the communication hole
portion 24c¢ of the second connection block 24.

[0097] A partition plate 30 is arranged nearly in the
center in the direction of the length of the inner space of
the top tank 15b of the first evaporator 15 and the inner
space in the top tank 15b is partitioned by this partition
plate 30 into two spaces in the direction of the length,
that is, a left space 31 and a right space 32.

[0098] The communication hole portion 24c of the sec-
ond connection block 24 communicates with the right
space 32 of the top tank 15b of the first evaporator 15
through the through hole 33a of an intermediate wall sur-
face 33 of both top and bottom tanks 15, 18b. The left
end portion (left end portion in FIG. 3) in the direction of
the length of the ejector 14 is a portion corresponding to
the inlet portion of the nozzle part 14a in FIG. 1 and is
fitted in the inner wall surface of the main passage 25a
of the first connection block 23 and is fixed in a sealed
manner by the use of an O-ring 29b.

[0099] Here, the ejector 14 is fixed in the direction of
the length, for example, by the use of fixing means by
screwing (not shown). The O-ring 29a is held by the
groove portion (not shown) of the second connection
block 24 and the O-ring 29b is held by the groove portion
(not shown) of the first connection block 23.

[0100] The first connection block 23 is brazed to the
side surface walls of the top tanks 15b, 18b in a state
where the refrigerant outlet 26 communicates with the
left space 31 of the top tank 15b and where the main
passage 25a communicates with the left space 27 of the
top tank 18b and where the branch passage 16 commu-
nicates with the one end portion of the capillary tube 17a.
Moreover, the refrigerant suction port 14b of the ejector
14 communicates with the left space 27 of the top tank
18b of the second evaporator 18.

[0101] In this embodiment, the inside of the top tank
18b of the second evaporator 18 is partitioned into the
left and right spaces 27, 28 by the second connection
block 24. Here, the left space 27 is used as a collection
tank for collecting refrigerant from the plurality of tubes
21, and the right space 28 is used as a distribution tank
for distributing refrigerant to the plurality of tubes 21.
[0102] The ejector 14 is formed in a slender circular
shape extending in the axial direction of the nozzle part
14a, and is arranged in parallel to the top tank part 18b
in such away that the direction of the length of the slender
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circular shape of the ejector 14 corresponds to the direc-
tion of the length of the top tank 18b.

[0103] With this construction, the ejector 14 and the
evaporator 18 can be arranged compacily, thereby the
entire unit can be formed into a compact size. Further,
the ejector 14 is arranged in the left space 27 forming a
collection tank and is set in such a way as to make its
refrigerant suction port 14b open in the left space forming
the collection tank. This construction can reduce refrig-
erant piping.

[0104] This construction provides the advantage of re-
alizing the collection of refrigerant from the plurality of
tubes 21 and the supply of refrigerant (i.e., suction refrig-
erant) to the ejector 14 by one tank.

[0105] Moreover, in this embodiment, the first evapo-
rator 15 is arranged adjacent to the second evaporator
18, and the downstream end portion of the ejector 14 is
arranged next to the distribution tank of the first evapo-
rator 15 (right space 32 of the top tank part 15b). This
construction provides the advantage of supplying refrig-
erant flowing out of the ejector 14 to the first evaporator
15 through an extremely short simple refrigerant passage
(hole portions 24c¢, 33a) even in an arrangement config-
uration in which the ejector 14 is built in the tank on the
second evaporator 18 side.

[0106] In the above-mentioned construction, describ-
ing the refrigerant passage of the whole integrated unit
20 more specifically with reference to FIG. 2 and FIG. 3,
the refrigerant inlet 25 of the first connection block 23 is
branched into the main passage 25a and the branch pas-
sage 16. Refrigerant in the main passage 25a passes
through the ejector 14 (i.e., in this order of nozzle part
14a — mixing part 14c — diffuser part 14d), thereby being
reduced in pressure, and this low-pressure refrigerant
reduced in pressure passes through the communication
hole portion 24c¢ of the second connection block 24 and
the through hole 33a of the intermediate wall surface 33,
and flows into the right space 32 of the top tank 15b of
the first evaporator 15 as shown by an arrow "a".
[0107] Therefrigerantintheright space 32 flows down,
as shown by an arrow "b", in the plurality of tubes 21 on
the right side of the heat exchange core part 15a and
flows into the right portion in the bottom tank 15¢c. The
bottom tank 15¢ has no partition plate, so the refrigerant
moves to the left side portion from the right side portion
of the bottom tank 15¢, as shown by an arrow "c".
[0108] The refrigerantin the left side portion of the bot-
tom tank 15¢ flows up in the plurality of tubes 21 on the
left side portion of the heat exchange core part 15a, as
shown by an arrow "d", and flows into the left space 31
of the top tank 15b and further flows from here into the
refrigerant outlet 26 of the first connection block 23, as
shown by an arrow "e".

[0109] In contrast to this, refrigerant in the branch pas-
sage 16 of the first connection block 23 first passes
through the capillary tube 17a, thereby being reduced in
pressure, and the low-pressure refrigerant reduced in
pressure flows into the right space 28 of the top tank 18b
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of the second evaporator 18 as shown by an arrow "f".
[0110] Therefrigerantinthe right space 28 flows down,
as shown by an arrow "g", in the plurality of tubes 21 on
the right portion of the heat exchange core part 18a and
flows into the right portion in the bottom tank 18c. The
bottom tank 18c has no partition plate, so the refrigerant
moves to the left portion from the right portion of the bot-
tom tank 18c, as shown by an arrow "h".

[0111] The refrigerant in the left portion of the bottom
tank 18c flows up in the plurality of tubes 21 on the left
portion of the heat exchange core part 18a, as shown by
an arrow "i", and flows into the left space 27 of the top
tank 18b. The refrigerant suction port 14b of the ejector
14 communicates with this left space 27, so the refriger-
antinthe let space 27 is drawn into the ejector 14 through
the refrigerant suction port 14b.

[0112] The integrated unit 20 has the above-men-
tioned refrigerant passage construction. Hence, as the
whole of the integrated unit 20, it is only necessary to
make one refrigerant inlet 25 in the first connection block
23 and one refrigerant outlet 26 in the first connection
block 23.

[0113] Next, the operation of the first embodiment will
be described. When the compressor 11 is driven by a
vehicle engine, refrigerant of high temperature and high
pressure, compressed and discharged by the compres-
sor 11, flows into the radiator 12. The refrigerant of high
temperature is cooled by outside air in the radiator 12,
thereby being condensed. The high-pressure refrigerant
flowing out of the radiator 12 flows into the liquid receiver
12a and is separated into vapor and liquid in the liquid
receiver 12a, such that the liquid refrigerant is derived
from the liquid receiver 12a and is passed through the
expansion valve 13.

[0114] In this expansion valve 13, the degree of open-
ing of the valve (refrigerant flow rate) is adjusted in such
a way that the degree of superheat of refrigerant at the
outlet of the first evaporator 15 (i.e., refrigerant drawn by
compressor) becomes a set value and the high-pressure
refrigerantis reduced in pressure. Refrigerant after pass-
ing through the expansion valve 13 (i.e., refrigerant of
intermediate pressure) flows into the one refrigerant inlet
25 formed in the first connection block 23 of the integrated
unit 20.

[0115] Here, a refrigerant flow is branched into a re-
frigerant flow toward the nozzle part 14a of the ejector
14 from the main passage 25a of the first connection
block 23 and a refrigerant flow toward the capillary tube
17a from the refrigerant branch passage 16 of the first
connection block 23.

[0116] The refrigerant flow flowing into the ejector 14
is reduced in pressure and is expanded by the nozzle
part 14a. Hence, the pressure energy of refrigerant is
converted to velocity energy by the nozzle part 14a and
refrigerant is ejected at high speeds from the jet port of
the nozzle part 14a. Refrigerant (vapor-phase refriger-
ant) after passing through the second evaporator 18 of
the branch refrigerant passage 16 is drawn from the re-
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frigerant suction port 14b by the pressure drop of refrig-
erant at this time.

[0117] Refrigerant ejected from the nozzle part 14a
and refrigerant drawn from the refrigerant port 14b are
mixed with each other in the mixing part 14c on the down-
stream side of the nozzle part 14a and flow into the dif-
fuser part 14d. In this diffuser part 14d, the velocity (ex-
pansion) energy of refrigerant is converted to pressure
energy by the expansion of the area of the passage,
whereby the pressure of refrigerant is increased.
[0118] Refrigerant flowing out from the diffuser part
14d of the ejector 14 flows through the refrigerant pas-
sage shown by arrows "a" to "e" in FIG. 2 in the first
evaporator 15. During this time, in the heat exchange
core part 15a of the first evaporator 15, low-pressure re-
frigerant at alow temperature absorbs heat from air blown
in the direction of an arrow A and evaporates. Vapor-
phase refrigerant after evaporation is drawn by the com-
pressor 11 through the one refrigerant outlet 26 and then
is compressed again.

[0119] In contrast, refrigerant flow flowing into the re-
frigerant branch passage 16 is reduced in pressure by
the capillary tube 17a, thereby becoming low-pressure
refrigerant, and this low-pressure refrigerant flows
through the refrigerant passage shown by the arrows "f"
to "i" in FIG. 2 in the second evaporator 18. During this
time, in the heat exchange core part 18a of the second
evaporator 18, low-pressure refrigerant at a low temper-
ature absorbs heat from air after passing through the first
evaporator 15 and evaporates. Vapor-phase refrigerant
after evaporation is drawn into the ejector 14 through one
refrigerant suction port 14b.

[0120] As described above, according to this embod-
iment, refrigerant on the downstream side of the diffuser
part 14d of the ejector 14 is supplied to the first evaporator
15 and refrigerant of the branch passage 16 can be sup-
plied also to the second evaporator 18 through the cap-
illary tube (throttle mechanism) 17a, so the first and sec-
ond evaporators 15, 18 can have a cooling function at
the same time. For this reason, cold air cooled by both
of the first and second evaporators 15, 18 is blown out
into a space to be cooled so as to cool the space to be
cooled.

[0121] At this time, the evaporation pressure of refrig-
erant in the first evaporator 15 is pressure boosted by
the diffuser part 14d. In contrast, the outlet of the second
evaporator 18 is connected to the refrigerant suction port
14b of the ejector 14 and hence the lowest pressure im-
mediately after being reduced in pressure in the nozzle
part 14a can be applied to the second evaporator 18.
[0122] With this, the evaporation pressure of refriger-
ant (evaporation temperature of refrigerant) in the second
evaporator 18 can be lower than the evaporation pres-
sure of refrigerant (evaporation temperature of refriger-
ant) in the first evaporator 15. Moreover, the first evap-
orator 15 having a higher evaporation temperature of re-
frigerant is arranged on the upstream side in the flow
direction A of blown air and the second evaporator 18
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having a lower evaporation temperature of refrigerant is
arranged on the downstream side. Accordingly, both of
the temperature difference between the evaporation tem-
perature of refrigerant in the first evaporator 15 and the
temperature of blown air and the temperature difference
between the evaporation temperature of refrigerant in
the second evaporator 18 and the temperature of blown
air can be secured.

[0123] For this reason, both of the cooling capacities
of the first and second evaporators 15, 18 can be effec-
tively obtained. Thus, the capacity of cooling a common
space to be cooled can be effectively enhanced by a
combination of the first and second evaporators 15, 18.
Moreover, the suction pressure of the compressor 11 is
increased by the pressure increasing action of the diffus-
er part 14d and hence the driving power of the compres-
sor 11 can be effectively reduced.

[0124] Moreover, the flow rate of refrigerant of the sec-
ond evaporator 18 can be adjusted independently by the
capillary tube (throttle mechanism) 17 without depending
on the function of the ejector 14, thereby the flow rate of
refrigerant flowing to the first evaporator 15 can be ad-
justed by a throttle characteristic of the ejector 14. For
this reason, the flow rates of refrigerants flowing to the
firstand second evaporators 15, 18 can be adjusted eas-
ily in response to their heat loads.

[0125] Generally, under conditions of small cycle heat
load, a pressure difference in the cycle becomes small
and hence an input to the ejector 14 becomes small. In
this case, in the cycle of patent document 1, the flow rate
of refrigerant passing through the second evaporator 18
depends only on the refrigerant suction capacity of the
ejector 14, so the phenomena of a decrease in the input
of the ejector 14 — a decrease in the refrigerant drawing
capacity of the ejector 14 — a decrease in the flow rate
of refrigerant in the second evaporator 18 occur, which
results in making it difficult to secure the cooling perform-
ance of the second evaporator 18.

[0126] In contrast to this, according to this embodi-
ment, refrigerant after passing through the expansion
valve 13 is branched on the upstream side of the ejector
14 and this branched refrigerant is passed through the
refrigerant branch passage 16 and is drawn in the refrig-
erant suction port 14b, such that the refrigerant branch
passage 16 is connected in parallel to the ejector 14 in
the refrigerant flow.

[0127] For this reason, refrigerant can be supplied to
the refrigerant branch passage 16 by the use of not only
the refrigerant drawing capacity of the ejector 14 but also
the refrigerant drawing and discharging capacity of the
compressor 11. With this, even if the phenomena of a
decrease in the input of the ejector 14 and a decrease in
the refrigerant drawing capacity of the ejector 14 occur,
the degree of decrease in the flow rate of refrigerant in
the second evaporator 18 can be made smaller than in
the cycle of patent document 1. Hence, even under a low
heat load condition, the cooling performance of the sec-
ond evaporator 18 can be easily secured.
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[0128] FIG. 5 is a comparative example in which an
integrated unit 20 is not constructed in the ejector type
refrigeration cycle 10 similar to this embodiment. That s,
in the comparative example in FIG. 5, the ejector 14, the
first evaporator 15, the second evaporator 18 and the
throttle mechanism 17 (specifically, capillary tube 17a
forming a fixed throttle) are constructed as respective
independent parts and are fixed separately to the chassis
part such as a vehicle body and are combined with each
other by piping.

[0129] For this reason, according to the comparative
example in FIG. 5, in particular, the low-pressure parts
such as the ejector 14 and the respective evaporators
15, 18 need to be fixed to the vehicle body or the like,
respectively. Further, the piping for connecting the inlet
side and the outlet side of the ejector 14, the piping for
connecting the inlet side and the outlet side of the throttle
mechanism 17, and the piping for connecting the outlet
side of the second evaporator 18 and the refrigerant suc-
tion port 14b of the ejector 14 are required additionally
as compared with this embodiment.

[0130] As a result, when the ejector type refrigeration
cycle 10is mounted in the vehicle, piping connection por-
tions are increased in number so as to increase the cost
required to mount the cycle 10. In addition, In Fig. 5, the
above-mentioned respective parts are constructed as
separate parts and the respective parts are connected
by piping. In this case, an installation space of the ejector
cycle 10 needs to be increased, and the mounting per-
formance of the ejector cycle 10 in the vehicle is deteri-
orated. Moreover, the cycle parts are increased in
number, thereby causing an increase in cost.

[0131] In contrast to this, according to this embodi-
ment, the ejector 14, the first and second evaporators
15, 18, and the capillary tube 17a forming a fixed throttle
are assembled as one structured body, that is, the inte-
grated unit 20, as shown in FIG. 2. With this, as the whole
of the integrated unit 20, it is necessary to provide the
integrated unit 20 with only one refrigerant inlet 25 and
only one refrigerant outlet 26.

[0132] As aresult, when the ejector type refrigeration
cycle 10 is mounted in the vehicle, as the whole of the
integrated unit 20 having the above-mentioned various
parts (14, 15, 18, 17a) built therein, the work of connect-
ing piping can be finished only by connecting one refrig-
erantinlet 25 to the outlet side of the expansion valve 13
and by connecting one refrigerant outlet 26 to the suction
side of the compressor 11.

[0133] Atthe same time, by adopting a construction in
which the ejector 14 and the capillary tube 17a are built
in the tank of the evaporator, the whole integrated unit
20 can be reduced in size and be combined compactly,
whereby an installation space can be reduced.

[0134] For this reason, the mounting performance of
the ejector type refrigeration cycle 10 having the plurality
of evaporators 15, 18 in the vehicle can be improved
substantially as compared with the comparative example
in FIG. 5. The cycle parts can be reduced in number and
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hence cost can be reduced as compared with the com-
parative example in FIG. 5.

[0135] Further, the adoption of the integrated unit 20
can produce the incidental effect of improving a cooling
performance and the like as described below. That is,
the integrated unit 20 can shorten the lengths of connec-
tion passages between the above-mentioned respective
various parts (14, 15, 18, 17a) to small amounts and
hence can reduce pressure loss in the refrigerant pas-
sage and at the same time can effectively decrease heat
exchange between the low-pressure refrigerant and the
ambient atmosphere. With this, the cooling performanc-
es of the first and second evaporators 15, 18 can be
enhanced.

[0136] Inparticular, the evaporator pressure of the sec-
ond evaporator 18 can be reduced by such a decrease
in pressure loss thatis produced by eliminating the piping
for connecting the outlet side of the second evaporator
18 and the refrigerant suction port 14b of the ejector 14,
so the cooling performance of the second evaporator 18
can be enhanced effectively withoutincreasing the power
of the compressor.

[0137] Moreover, because the ejector 14 is arranged
in a low-temperature atmosphere in the tank of the evap-
orator structure, the heat insulation process (applying
heat insulating material) of the ejector 14 can be elimi-
nated.

(Second Embodiment)

[0138] In the first embodiment, the capillary tube 17a
is arranged between the branch passage 16 of the first
connection block 23 of the integrated unit 20 and the inlet
side of the second evaporator 18, such that refrigerant
at the inlet of the second evaporator 18 is reduced in
pressure by the capillary tube 17a. However, in a second
embodiment, as shown in FIG. 6 to FIG. 8, the capillary
tube 17a is not employed as pressure reducing means
of the second evaporator 18 but instead a fixed throttle
hole 17b such as an orifice for throttling a passage area
to a specified amount is arranged in the branch passage
16 within the first connection block 23. With this, a con-
nection pipe 160 having a larger passage diameter than
the capillary tube 17a is arranged in a portion where the
capillary tube 17a is arranged in the first embodiment.

[0139] The second embodiment is different from the
first embodiment in that low-pressure refrigerant having
pressure reduced by the fixed throttle hole 17b formed
in the branch passage 16 of the first connection block 23
is introduced into the right space of the top tank 18b of
the second evaporator 18 through the connection pipe
160. The second embodiment is the same as the first
embodiment in other refrigerant passages. Hence, the
second embodiment can produce the same effect as the
firstembodiment by the adoption of the integrated unit 20.
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(Third Embodiment)

[0140] In the first embodiment, both of the ejector 14
and the capillary tube 17a are arranged in a common
tank, thatis, in the top tank 18b of the second evaporator
18. However, in a third embodiment, as shown in FIG. 9
to FIG. 11, only the capillary tube 17a is arranged in the
top tank 18b of the second evaporator 18, while the ejec-
tor 14 is arranged in an exclusive separate tank 34.
[0141] The second connection block 24 in the first em-
bodiment is eliminated in accordance with removing the
ejector 14 from the top tank 18b of the second evaporator
18. Instead, a partition plate 35 is arranged in the center
area in the direction of the length in the top tank 18b and
the inside space of the top tank 18b is partitioned into left
and right spaces by this partition plate 35. The tip portion
ofthe capillary tube 17a passes through the partition plate
35 and communicates with the right space 28 in the top
tank 18b.

[0142] The above-mentioned separate tank 34, as
shownin FIG. 11, is arranged in a middle portion between
the top tank 15b of the first evaporator 15 and the top
tank 18b of the second evaporator 18 and is shaped like
acylinder. Inthis example, this separate tank 34 is formed
integrally with the top tanks 15b, 18b.

[0143] The ejector 14 and this cylindrical separate tank
34, as shown in FIG. 10, extend closer to the back side
(right side in FIG. 10) than the partition plates 30, 35 of
both tanks 15b, 18b. The outlet portion of the ejector 14
(outlet potion of the diffuser part 14d) passes through a
through hole (lateral hole) 34a passing through the cir-
cumferential wall of the separate tank 34 and communi-
cates with the right inside space 32 of the top tank 15b
of the first evaporator 15.

[0144] Similarly, also the refrigerant suction port 14b
of the ejector 14 passes through a through hole (lateral
hole) 34b passing the circumferential wall of the separate
tank 34 and communicates with the left inside space 27
of the top tank 18b of the second evaporator 18.

[0145] In this manner, in the third embodiment, the
same refrigerant passage as in the first embodiment can
be constructedin the construction of arranging the ejector
14 in the exclusive separate tank 34. With this, the third
embodiment can produce the same effect as the firstem-
bodiment.

(4th Embodiment)

[0146] A 4th embodiment is a modification of the third
embodiment and eliminates the capillary tube 17a in the
third embodiment and instead adopts the fixed throttle
hole 17b and the connection pipe 160 described in the
second embodiment.

[0147] That is, in the 4th embodiment, as shown in
FIG. 12 to FIG. 14, the fixed throttle hole 17b as pressure
reducing means is formed in the branch passage 16 of
the first connection block 23, and the downstream side
of this fixed throttle hole 17b communicates with the right
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space 28 of the top tank 18b of the second evaporator
18 through the connection pipe 160.

(5th Embodiment)

[0148] In the first to 4th embodiments is employed the
construction of arranging the ejector 14 in the top tank
18b of the second evaporator 18 or in the separate tank
34 adjacent to the top tank 18b. In a 5th embodiment, as
shownin FIG. 15, the ejector 14 is arranged in an external
cassette part 36 arranged outside the first and second
evaporators 15, 18.

[0149] This cassette part 36 is an external part fixed
to the outside of the first and second evaporators 15, 18
and is broadly constructed of an ejector part 14 (ejector
14) and a bottom case part 37 and a top case part 38
which house this ejector 14.

[0150] The main portion of the ejector 14 (i.e., a portion
housing the nozzle part 14a) is formed in the shape of a
circular cylinder extending in the up and down direction
along the side surface of one of the firstand second evap-
orators 15, 18. Here, the main portion of the ejector 14
may be formed of metal such as aluminum or resin.
[0151] Seal members S1, S2 of O-rings are arranged
in the outer peripheral wall of the main portion of the
ejector 14. The main portion of the ejector 14 may be
formed in the shape of a rectangle other than a circular
cylinder.

[0152] The bottom case part 37 is fixed previously to
the side surface portions of the first and second evapo-
rators 15, 18. Specifically, the bottom case part 37 is
formed in the shape of a rectangle which is longitudinally
elongated and is closed at the bottom and is opened at
the top. The material of the bottom case part 37 may be
either metal such as aluminum or resin. The bottom case
37 is fixed to the side surface portions of the first and
second evaporators 15, 18 by means of screwing or the
like.

[0153] The ejector 14 (ejector part) is inserted into the
bottom case part 37 through the top opening portion of
this bottom case part 37. Here, the top of the ejector 14,
that is, a portion closer to the top than the refrigerant
suction port 14b of the ejector 14 (i.e., inlet side portion
of the nozzle part 14a) projects upward above the bottom
case part 37.

[0154] Then, while the top case part 38 is fitted to the
upward projecting portion of the ejector 14, the top case
part 38 is put on the top opening portion of the bottom
case part 37 as a cover part. Then, the top case part 38
is fastened integrally to the bottom case part 37 by means
of screwing or the like.

[0155] With this, the ejector 14 (ejector part) can be
held and fixed in the bottom case part 37 and the top
case part 38. In FIG. 15, the direction A of the air flow is
reverse to that in FIG. 2 and the like, so the left and right
of the first and second evaporators 15, 18 are also re-
verse to those in FIG. 2 and the like.

[0156] The top case part 38 has also the function of
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the first connection block 23 in the first to fourth embod-
iments in an integrated manner. That is, the refrigerant
inlet25 and the refrigerant outlet 26 are formed adjacently
in parallel in the top case part 38. The refrigerant inlet 25
is branched into the main passage 25a toward the inlet
side of the ejector 14 and a branch passage 25b. The
fixed throttle hole 17b is formed as pressure reducing
means in this branch passage 16. This fixed throttle hole
17b is the same as the throttle hole 17b in the second
and fourth embodiments.

[0157] The main passage 25a bends in the shape of
a letter L from the direction of the passage of the refrig-
erant inlet 25 and extends in the direction of the length
(up and down direction) of the ejector 14. The nozzle part
14a, the mixing part 14c and the diffuser part 14d of the
ejector 14 are formed in order from the top to the bottom
in this main passage 25a.

[0158] The outlet portion (outlet portion of the diffuser
part 14d) of the ejector 14 is located near the other end
portion (bottom end portion) in the direction of the length
of the ejector 14. The outlet portion of this ejector 14 is
connected to one end portion of connection piping 39
through the communication hole 37a of the bottom case
part 37, and the other end portion of this connection pip-
ing 39 is connected to the right space portion 32 of the
top tank 15b of the first evaporator 15.

[0159] Moreover, the passage of the refrigerant outlet
26 of the top case part 38 is connected to the left space
portion 31 of the top tank 15b of the first evaporator 15.
[0160] Moreover, the refrigerant suction port 14b of the
ejector 14 is formed in such a way as to pass through
the wall surface of the main portion of the ejector 14 in a
radial direction and communicates with the downstream
portion of the nozzle part 14a of the ejector 14. This re-
frigerant suction port 14b is connected to one end portion
of connection piping 40 through the communication hole
38a of the top case part 38 and the other end portion of
this connection piping 40 is connected to the left space
27 of the top tank 18b of the second evaporator 18.
[0161] Moreover, the outlet side of the fixed throttle
hole 17b of the branch passage 16 is connected to the
right space 28 of the top tank 18b of the second evapo-
rator 18 through connection piping 41.

[0162] The passage of the external cassette part 36 is
connected to the four left and right spaces 27, 28, 31, 32
of the top tanks 15b, 18b of the first and second evapo-
rators 15, 18, as described above. With this, refrigerant
after passing through the ejector 14 passes through the
connection piping 39 and then flows through a passage
shown by arrows "a" to "e" in the first evaporator 15 and
then flows to the outside passage (suction side of the
compressor) from the refrigerant outlet 26 of the external
cassette part 36.

[0163] In contrast, refrigerant branched to the branch
passage 16 attherefrigerantinlet 25 and reduced in pres-
sure by the fixed throttle hole 17b passes through the
connection piping 41 and then flows a passage shown

by arrows "f" to "i" in the second evaporator 18 and reach-
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es the left space 27 of the top tank 18b. Then, the refrig-
erant is drawn from this left space 27 into the refrigerant
suction port 14b of the ejector 14 through the connection
piping 40.

(6th Embodiment)

[0164] Inthe 5th embodiment, a part corresponding to
the first connection block 23 is constructed integrally on
the top case part 38 of the external cassette part 36.
However, in a 6th embodiment, the first connection block
23 is constructed as a separate part separated from the
external cassette part 36.

[0165] In the 6th embodiment, as shown in FIG. 16,
the first connection block 23 is arranged on one (right)
side of both of the left and right side surface portions of
the first and second evaporators 15, 18, and the external
cassette part 36 is arranged on the other (left) side.
[0166] Just as with the 5th embodiment, the external
cassette part 36 has the construction of holding and fixing
the ejector 14 (ejector part) in the bottom case part 37
and the top case part 38. However, in the 6th embodi-
ment, not the bottom case part 37 but the top case part
38 is fixed previously to the side surface portion of one
of the first and second evaporators 15, 18.

[0167] Then,the ejector 14 isinserted into the top case
part 38 through the bottom opening portion of the top
case part 38 and then the bottom case part 37 is put as
a cover part on the bottom opening portion of the top
case part 38, and both of the top and bottom case parts
37, 38 are fastened integrally to each other by means of
screwing or the like.

[0168] Here, the direction of combining the ejector 14
is opposite to that in the 5th embodiment, that is, the
ejector 14 is combined in such a way that the nozzle part
14a side (inlet side) is located below and that the diffuser
part 14d side (outlet side) is located above.

[0169] The refrigerant suction port 14b of the ejector
14 is connected to the left side portion of the bottom tank
18c of the second evaporator 18 through the communi-
cation hole 37b of the bottom case part 37. The diffuser
part 14d is connected to the left space portion 31 of the
top tank 15b of the first evaporator 15 through the com-
munication hole 38b of the top case part 38.

[0170] In contrast, the refrigerant inlet 25 of the first
connection block 23 is branched into the main passage
25a and the branch passage 16. The main passage 25a
is connected to the connection hole 37¢ of the bottom
case part 37 of the external cassette part 36 by connec-
tion piping 42, and this connection hole 37¢c communi-
cates with the inlet portion 43 of the nozzle part 14a of
the ejector 14.

[0171] Thebranch passage 16 is connected to the right
side portion of the bottom tank 18c of the second evap-
orator 18 through the capillary tube 17a forming pressure
reducing means.

[0172] In the second evaporator 18 of the 6th embod-
iment, the partition plate 35 of the top tank 18b is elimi-
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nated and instead a partition plate 35a is arranged in the
centerin the longitudinal direction (left and right direction)
of the bottom tank 18c, such that the inside space of the
bottom tank 18c is partitioned into left and right spaces
by this partition plate 35a.

[0173] For this reason, low-pressure refrigerant pass-
ing through the capillary tube 17a flows the through re-
frigerant passage shown by arrows "f" to "i" in the second
evaporator 18 and then is drawn into the refrigerant suc-
tion port 14b of the ejector 14 through the communication
hole 37b from the left side portion of the bottom tank 18c.
[0174] Incontrast, refrigerantin the main passage 25a
of the refrigerant inlet 25 passes through the connection
piping 42 and flows into the inlet portion 43 of the ejector
14 of the external cassette part 36 through the commu-
nication hole 37candis reduced in pressure by the nozzle
part 14a, thereby being expanded. Low-pressure refrig-
erant of the outlet portion of the ejector 14 flows into the
left space portion 31 of the top tank 15b of the first evap-
orator 15 through the communication hole 38b of the top
case part 38.

[0175] Thereafter, the low-pressure refrigerant flows
through the refrigerant passage shown by arrows "a" to
"d" in the first evaporator 15 and flows to the refrigerant
outlet 26 of the first connection block 23.

(7th Embodiment)

[0176] The firstembodimentemploys acycle construc-
tion of an expansion valve type in which the liquid receiver
12a is arranged on the outlet side of the radiator 12 and
in which the expansion valve 13 is arranged on the outlet
side of this liquid receiver 12a. However, in a 7th embod-
iment, as shownin FIG. 17, anaccumulator 50 as a vapor/
liquid separator that separates refrigerant into vapor and
liquid and accumulates extra refrigerant as liquid is ar-
ranged on the outlet side of the first evaporator 15, such
that vapor-phase refrigerantis introduced into the suction
side of the compressor 11 from this accumulator 50.
[0177] In this cycle construction of an accumulator
type, a vapor/liquid interface of vapor-phase refrigerant
and liquid-phase refrigerant is formed in the accumulator
50. Accordingly, the control of the degree of superheat
of refrigerant at the outlet of the first evaporator 15 does
not need to be performed by the expansion valve 1.
[0178] Hence, in the cycle construction of an accumu-
lator type, the liquid receiver 12a and the expansion valve
13 can be eliminated. In this case, the refrigerant inlet of
the integrated unit 20 needs only to be connected directly
to the outlet side of the radiator 12. The refrigerant outlet
26 of the integrated unit 20 is connected to the inlet side
of the accumulator 50 and the outlet side of the accumu-
lator is connected to the suction side of the compressor
11.

(8th Embodiment)

[0179] An 8th embodiment is a modification of the 7th
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embodiment, and as shown in FIG. 18, is constructed in
such a way that the accumulator 50 is also assembled
integrally as one element of the integrated unit 20 and
the outlet portion of the accumulator 50 is constructed
as therefrigerant outlet 26 of the whole integrated unit 20.

(9th Embodiment)

[0180] Any of the first to 8th embodiments is construct-
ed in such a way that the branch passage 16 branched
at the inlet side of the ejector 14 is connected to the re-
frigerant suction port 14b of the ejector 14 and that the
throttle mechanism 17 and the second evaporator 18 are
arranged in this branch passage 16. However, as shown
in FIG. 19, the ninth embodiment is constructed in such
away that the accumulator 50 as a vapor/ liquid separator
is provided at the outlet side of the first evaporator 15;
and that a branch passage 16 for connecting a liquid-
phase refrigerant outlet portion 50a of this accumulator
50 to the refrigerant suction port 14b of the ejector 14 is
provided; and that the throttle mechanism 17 and the
second evaporator 18 are arranged in this branch pas-
sage 16.

[0181] In the 9th embodiment, the integrated unit 20
is constructed of the ejector 14, the firstand second evap-
orators 15, 18, the throttle mechanism 17, and the accu-
mulator 50. Here, as the whole of the integrated unit 20
ofthe 9th embodiment, one refrigerantinlet 25 is provided
at the inlet side of the ejector 14 and this refrigerant inlet
25 is connected to the outlet side of the radiator 12.
[0182] Moreover, as the whole of the integrated unit
20 of the 9th embodiment, one refrigerant outlet 26 is
provided at the vapor-phase refrigerant outlet portion of
the accumulator 50 and this refrigerant outlet 26 is con-
nected to the suction side of the compressor 11.

(10th Embodiment)

[0183] Any integrated unit 20 of the first to 9th embod-
iments is provided with the first evaporator 15 connected
to the outlet side of the ejector 14 and the second evap-
orator 18 connected to the refrigerant suction port 14b
of the ejector 14. However, in a 10th embodiment, as
shown in FIG. 20, an integrated unit 20 constructed in
the ejector cycle refrigeration cycle 10 is provided with
only the evaporator 18 (second evaporator 18) connect-
ed to the refrigerant suction port 14b of the ejector 14.
[0184] The integrated unit 20 of the 10th embodiment
is constructed of the ejector 14, the evaporator 18, the
throttle mechanism 17 and the accumulator 50. Further-
more, the integrated unit 20 has one refrigerant inlet 25
and one refrigerant outlet 26 as the whole of the unit 20.
In other words, the 10th embodiment corresponds to a
structure in which the first evaporator 15 of the 9th em-
bodiment is eliminated.
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(11th Embodiment)

[0185] In some of the first to 10th embodiments, the
throttle mechanism 17 is also integrated in the integrated
unit 20. In an 11th embodiment, as shown in FIG. 21, the
integrated unit 20 is constructed of the first and second
evaporators 15, 18 and the ejector 14, but the throttle
mechanism 17 is provided separately from the integrated
unit 20.

[0186] Moreover, inthe 11 th embodimentis shown an
example in which vapor/liquid separator is not arranged
on any of the high pressure side and the low pressure
side of the cycle.

(12th Embodiment)

[0187] FIG. 22 shows a 12th embodiment. In the 12th
embodiment, as compared with the 11th embodiment,
the accumulator 50 forming a vapor/liquid separator is
provided on the outlet side of the first evaporator 15 and
this accumulator 50 is integrated in the integrated unit
20. That is, in the 12th embodiment, the integrated unit
20 is constructed with the ejector 14, the first and second
evaporators 15, 18 and the accumulator 50. However,
the throttle mechanism 17 is provided separately from
the integrated unit 20.

(13th Embodiment)

[0188] In the first embodiment has been described an
example (see FIG. 2) in which the heat exchange core
parts 15a, 18a of the first and second evaporators 15, 18
are constructed of a lamination structure of the flat tubes
21 and the corrugated fins 22. However, as shown in
FIG. 23, in a 13th embodiment, the heat exchange parts
15a, 18a of the first and second evaporators 15, 18 are
constructed of a plate fin type heat exchange structure.
[0189] Specifically, many tube insertion holes 221 are
formed in flat plate fins 220 and many flat plate fins 220
are arranged in layers at specified intervals and tubes
210 are inserted into and bonded to the tube insertion
holes 221 of these plate fins 220. In FIG. 23, circular
tubes having a circular cross section are used as the
tubes 210 and are expanded in diameter, thereby being
fixed to the inner wall surfaces of the tube insertion holes
(circular holes) 221 of the plate fins 220.

[0190] Flat tubes having a flat cross section may be
used as the tubes 210 and these flat tubes 210 may be
fixed to the inner wall surface of the tube insertion holes
(flat holes) 221 of the plate fins 220.

(14th Embodiment)

[0191] FIG. 24 shows a 14th embodiment. The heat
exchange parts 15a, 18a of the first and second evapo-
rators 15, 18 are constructed of a serpentine type heat
exchange structure.

[0192] Specifically, a flat tube having many holes is
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used as a tube 230. This flat tube 230 having many holes
is formed, for example, by extruding an aluminum mate-
rial. Many refrigerant passage holes (not shown) are
formed in the flat cross section of the tube material.
[0193] FIG. 24(a) shows the first example of the 14th
embodiment. A refrigerant inlet pipe 231 is bonded to
one end of the flat tube 230 having many holes bent in
a serpentine shape, and a refrigerant outlet pipe 232 is
bonded to the other end of the flat tube 230 having many
holes. With this, refrigerant is distributed to many refrig-
erant passage holes (not shown) of the flat tube 230 hav-
ing many holes from the refrigerant inlet pipe 231 and
then flows through these refrigerant passage holes in
parallel, and then refrigerant streams are collected in the
refrigerant outlet pipe 232.

[0194] The corrugated fins 22 are bonded to the
straight tube portions arranged adjacently to each other
in the serpentine shape of the flat tube 230 having many
holes and air passes through the portions of these cor-
rugated fins 22.

[0195] FIG. 24(b) shows the second example of the
14th embodiment. Two tubes are used as the flat tube
230 having many holes and two flat tubes 230 having
many holes are arranged in parallel between the refrig-
erant inlet pipe 231 and the refrigerant outlet pipe 232.
With this, the second example of FIG. 24(b) is construct-
ed as a two-pass type in which refrigerant flows in parallel
in the two flat tubes 230 having many holes.

(15th Embodiment)

[0196] FIGs. 25 to 27 show a 15th embodiment and
are drawings corresponding to FIGs. 2 to 4 in the first
embodiment. In the first embodiment, the capillary tube
17a constructing the throttle mechanism 17 on the inlet
side ofthe second evaporator 18 connected to the suction
side of the ejector 14 is arranged in the top tank 18b of
the second evaporator 18, just as with the ejector 14.
However, in the 15th embodiment, only the ejector 14 is
arranged in the top tank 18b and the capillary tube 17a
is arranged outside the top tank 18b.

[0197] More specifically, as clearly shown in FIG. 27,
the capillary tube 17a is arranged in a valley portion 51
formed by a curved shape having a circular arc-shaped
cross section of the top tank 15b of the first evaporator
(windward evaporator) 15 on the ejector outlet side and
by a curved shape having a circular arc-shaped cross
section of the top tank 18b of the second evaporator (lee-
ward evaporator) 18 on the ejector outlet side.

[0198] The capillary tube 17a is arranged in contact
with the outer surfaces of the top tanks 15b, 18b in the
valley portion 51 and is fixed to the outer surfaces of the
top tanks 15b, 18b by brazing.

[0199] The inlet side of the capillary tube 17a is con-
nected to the branch passage 16 of the first connection
block 23 in the outside of the top tanks 15b, 18b. More-
over, the outlet side of the capillary tube 17a, as shown
in FIG. 25 and FIG. 26, passes through the wall surface
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of the right side portion of the top tank 18b of the second
evaporator (leeward evaporator) 18 and communicates
with the right space 28 of the top tank 18b.

[0200] The above-mentioned valley portion 51is a not-
yet-used dead space formed along the longitudinal di-
rection of the top tank 15b, 18b and over the entire length
in the longitudinal direction of the tank. In contrast, the
capillary tube 17a is a small pipe shape extending slen-
derly along the longitudinal direction of the tank. Hence,
the valley portion 51 is very appropriate for the arrange-
ment space of the capillary tube 17a and the whole small
pipe shape of the capillary tube 17a can be put in the
depressed shape of the valley portion 51.

[0201] For this reason, even if the capillary tube 17a
is arranged in the valley portion 51 outside of the tanks
15b, 18b, there is no need to worry about the whole size
of the integrated unit 20 being enlarged.

[0202] Moreover, when the capillary tube 17a is ar-
ranged in the valley portion 51, the capillary tube 17a is
located outside of the second evaporator tank 18. Hence,
as compared with the first embodiment, the area of the
refrigerant passage in the top tank 18b of the second
evaporator (leeward evaporator) 18 can be increased by
the capillary tube 17a and hence the resistance of the
refrigerant passage in the top tank 18b can be reduced.
[0203] The other points of the 15th embodiment are
the same as those in the first embodiment and hence
their descriptions will be omitted.

(16th Embodiment)

[0204] FIGs. 28 to 30 show a 16th embodiment. The
capillary tube 17a in the 15th embodiment is eliminated
and instead the fixed throttle hole 17b such as an orifice
for throttling the area of the branch passage 16 to a set
value is provided in the branch passage 16 of the first
connection block 23.

[0205] With this, a connection pipe 160 having a suf-
ficiently larger diameter of the passage than the capillary
tube 17ais arranged in a portion where the capillary tube
17a of the 15th embodiment is arranged, that is, in the
valley portion 51. This connection pipe 160 is fixed by
brazing to the outer surfaces of the top tanks 15b, 18b,
justas with the capillary tube 17a of the 15th embodiment.
[0206] In the 16th embodiment, low-pressure refriger-
ant having pressure-reduced by the fixed throttle hole
17b formed in the branch passage 16 of the first connec-
tion block 23 is introduced into the right space of the top
tank 18b of the second evaporator 18 through the con-
nection pipe 160.

[0207] Also in the 16th embodiment, the arrangement
of the capillary tube 17ais eliminated in the top tank 18b
of the second evaporator 18, and the connection pipe
160 is arranged in the valley portion 51 of the top tanks
15, 18b. Hence, itis also possible to prevent the integrat-
ed unit 20 from being enlarged and, at the same time, to
produce the effect of reducing the resistance of the re-
frigerant passage in the top tank 18b of the second evap-
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orator (leeward evaporator) 18.

[0208] Incidentally, the 16th embodiment is the same
as the second embodiment (FIG. 6 to FIG. 18) in that in
place of the capillary tube 17a the fixed throttle hole 17b
is provided in the branch passage 16 of the first connec-
tion block 23.

(17th Embodiment)

[0209] FIGs. 31 to 33 show a 17th embodiment in
which the formation position of the fixed throttle hole 17b
such as an orifice in the 16th embodiment is changed.
[0210] This fixed throttle hole 17b is constructed as the
throttle mechanism of the second evaporator 18 on the
ejection suction side. In an example shown in FIG. 31,
the formation position of this fixed throttle hole 17b is set
at the refrigerant inlet portion of the second evaporator
18, specifically, at the refrigerant passage portion of the
right space 28 of the top tank 18b of the second evapo-
rator 18.

[0211] In contrast, in an example shown in FIG. 32,
the formation position of this fixed throttle hole 17b is set
at a portion directly behind the outlet of the branch pas-
sage 16 of the first connection block 23. Alternatively,
the fixed throttle hole 17b may be formed in the middle
of the connection pipe 160.

[0212] In this manner, the fixed throttle hole 17b may
be formed in any portion in the refrigerant passage from
a portion directly behind the outlet of the branch passage
16 of the first connection block 23 to the refrigerant inlet
passage portion of the top tank 18b of the second evap-
orator 18.

[0213] The 17th embodiment is the same in the other
points as the 16th embodiment and hence can produce
the same effect as the 16th embodiment.

(18th Embodiment)

[0214] In the 15th to 17th embodiments, just as with
the first embodiment, the second connection block 24 is
arranged in the middle position in the longitudinal direc-
tion of the top tank 18b of the second evaporator (leeward
evaporator) 18; and the inside space of the top tank 18b
is partitioned into left and right spaces 27, 28; and the
outlet side (downstream side) refrigerant passage of the
ejector 14 is made to communicate with the right space
32 of the top tank 15b forming the refrigerant inlet portion
of the first evaporator (windward evaporator) 15 via the
communication hole 24c¢ of the second connection block
24 and the through holes 33a formed in the middle wall
surface 33. However, the 18th embodiment is construct-
ed in such a way that the outlet side refrigerant passage
of the ejector 14 communicates with the refrigerant inlet
portion of the first evaporator (windward evaporator) 15
without using the second connection block 24.

[0215] FIGs. 34 to 38 show an 18th embodiment. FIG.
34 is a schematic perspective view of the whole of the
first and second evaporators 15, 18. FIG. 35(a) is a top

10

15

20

25

30

35

40

45

50

55

16

view of the top tanks 15, 18b of the first and second evap-
orators 15, 18. FIG. 35(b) is a longitudinal sectional view
of the top tanks 15b, 18b. FIG. 36 is a lateral sectional
view of the top tanks 15b, 18b. FIG. 37 is an enlarged
sectional view of a portion B in FIG. 35(b). FIGs. 38 are
explanatory diagrams of a sub-tank part for forming a
communication space, which is an additional part in the
18th embodiment.

[0216] In the 18th embodiment, the top tanks 15, 18b
of the first and second evaporators 15, 18 are formed
within a region of a length L1 in FIG. 35(a) and a sub-
tank part 52 for forming a communication space is ar-
ranged across a range of a length L2 on the right side of
this length L1 (side opposite to the refrigerant inlet side
of the ejector 14).

[0217] Thissub-tank part52is a partthatis alsoformed
of the aluminum material and is brazed integrally to the
first and second evaporators 15, 18. One end side (left
end side in FIG. 34, FIG. 35(a)) of the sub-tank part 52
is formed in the same sectional shape as the top tanks
15b, 18b, that is, in a shape having a double arc curved
shape 52a, 52b (see FIG. 38(c)). The one end side of
the sub-tank part 52 is bonded integrally to the ends of
the top tanks 15b, 18b.

[0218] A valley wall surface 52c located in the middle
of the double arc-shaped curved shape 52a, 52b, as
shown in FIG. 38(b, d), is formed in a slant surface ex-
tending outward of the tank from one end side of the sub-
tank part 52 to the other end side.

[0219] With this, the inside space of the sub-tank pat
52 forms a communication space 52d formed across both
of a region on the top tank 15b side of the windward first
evaporator 15 and a region on the top tank 18b side of
the leeward second evaporator 18.

[0220] The other end side of the inside space (com-
munication space 52d) of the sub-tank part 52 is hermet-
ically closed by a cap part 56. This cap part 56 is also a
partthatis formed of the aluminum material and is brazed
integrally to the first and second evaporators 15, 18.
[0221] In the 18th embodiment, as shown in FIG. 34
and FIG. 35, the second connection block 24 is eliminat-
ed, and instead a ring-shaped first partition plate 53 is
arranged in a middle position in the longitudinal direction
of the top tank 18b of the second evaporator (leeward
evaporator) 18.

[0222] Moreover, aring-shaped second partition plate
54 is arranged at the right end portion of the top tank 18b
(i.e., end portion opposite to the refrigerant inlet side of
the ejector 14).

[0223] The first partition plate 53 is arranged to parti-
tion the inside space of the top tank 18b into the left space
27 and the right space 28. The second partition plate 54
is arranged to separate this right space 28 from the com-
munication space 52d formed by the sub-tank part 52
located on the right end side of the right space 28. FIG.
37 is an enlarged sectional view of a portion near the
right end of the top tank 18b (a portion B in FIG. 35(b))
and shows the communication space 52d by a portion
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with small dots.

[0224] Portions close to both ends of the connection
pipe 55 constructed of a circular pipe are fitted in the
central holes of the two O-ring-shaped first and second
partition plates 53, 54. This connection pipe 55 is fixed
air-tightly by brazing to the inner wall surface of the top
tank 18b via the first and second partition plates 53, 54.
[0225] The tip portion in the longitudinal direction of
the ejector 14 (portion corresponding to the outlet portion
of the diffuser part 14d in FIG. 1) is inserted into one end
portion of the connection pipe 55 and is fixed in a sealed
manner to the one end portion by the use of an O-ring
29a. The end portion of the connection pipe 55 passes
through the second partition plate 54 and projects into
and opens to the communication space 52d.

[0226] With this, the outlet side refrigerant passage of
the diffuser part 14d of the ejector 14 does not commu-
nicate with the inside spaces 27, 28 of the top tank 18b
but communicates with only the communication space
52d by the connection pipe 55.

[0227] In contrast, a partition plate is not arranged at
the right end portion of the top tank 15b of the first evap-
orator (windward evaporator) 15, so an area on the first
evaporator side of the communication space 52d com-
municates directly with the right space 32 of the top tank
15b.

[0228] Therefore, the refrigerant outlet passage of the
ejector 14 communicates with the right space 32 of the
top tank 15b forming the refrigerant inlet portion of the
first evaporator 15 via the connection pipe 55 and the
communication space 52d of the sub-tank part 52.
[0229] The capillary tube 17a, as shown in FIG. 36, is
arranged in the valley portion 51 of the top tanks 15b,
18b and is brazed integrally to the outer surfaces of the
top tanks 15b, 18b, just as with the 15th embodiment.
Moreover, the outlet portion of the capillary tube 17a, as
shown in FIG. 35(b), communicates with the right space
28 of the top tank 18b forming the refrigerant inlet portion
of the second evaporator 18 in a middle portion of the
first and second partition plates 53, 54.

[0230] According to the 18th embodiment, refrigerant
fromthe diffuser part 14d of the ejector 14 passes through
the connection pipe 55 and is discharged to the top tank
18b side of the second evaporator 18. However, the dis-
charged refrigerant does not flow into the top tank 18b
but passes through the communication space 52d of the
sub-tank part 52 and flows into the right space 32 of the
top tank 15b forming the refrigerant inlet portion of the
first evaporator 15. The sub-tank part 52 can be manu-
factured effectively only by pressing a sheet of metal
plate.

(19th Embodiment)

[0231] FIGS. 39 to 41 show a 19th embodiment. The
19th embodiment corresponds to a modification of the
18th embodiment, in which the capillary tube 17a is re-
placed by a connection pipe 160 and the fixed throttle
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hole 17b is formed as the throttle mechanism of the sec-
ond evaporator (leeward evaporator) 18 in the branch
passage 16 of the first connection block 23. The 19th
embodiment is the same in the other parts (sub-tank part
52 and the like) as the 18th embodiment.

(20th Embodiment)

[0232] FIGs. 42 to 44 show a 20th embodiment. The
20th embodiment arranges the fixed throttle hole 17b in
the 19th embodiment not in the branch passage 16 of
thefirstconnection block 23 butin the refrigerant passage
on the downstream side of the branch passage 16 of the
first connection block 23.

[0233] In the 20th embodiment, the fixed throttle hole
17b is used as the throttle mechanism for the second
evaporator 18 on the ejector suction side. Furthermore,
the formation position of this fixed throttle hole 17b, just
as with the 17th embodiment, may be arranged at any
portion of the refrigerant passage from a portion directly
behind the branch passage 16 of the first connection
block 23 to the refrigerant inlet portion of the top tank 18b
of the second evaporator 18.

(Other Embodiments)

[0234] The present invention is not limited to the
above-mentioned embodiments but can be modified var-
iously as described below.

[0235] (1) Inthe firstembodiment, when the respective
parts of the integrated unit 20 are assembled integrally,
other parts except the ejector 14, that is, the first evap-
orator 15, the second evaporator 18, the first and second
connection blocks 23, 24, and the capillary tube 17 can
be brazed integrally to each other. However, the integra-
tion of these parts can be performed by various fixing
means of screwing, caulking, welding, or bonding as well
as brazing.

[0236] Moreover, in the first embodiment, screwing
has been shown as means for fixing the ejector 14 as an
example. However, if fixing means is secure from the
possibility of thermal deformation, the fixing means other
than the screwing can be used. Specifically, the ejector
14 may be fixed by the use of fixing means such as caulk-
ing or bonding.

[0237] (2) In the respective embodiments described
above has been a vapor compression type subcritical
pressure cycle using refrigerant whose high pressure is
not higher than a critical pressure, for example, fron-
based refrigerant (chlorofluorocarbons-based refriger-
ant) and HC-based refrigerant. The present invention
may be applied to a vapor compression type supercritical
pressure cycle using refrigerant whose high pressure is
higher than a critical pressure, for example, carbon diox-
ide (CO,).

[0238] However,inthe supercritical pressure cycle, re-
frigerant discharged from the compressor only dissipates
heat as the refrigerant is in the state of supercritical pres-
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sure and does not condense, so the liquid receiver 12a
arranged on the high pressure side cannot exert the func-
tion of separating refrigerant into vapor and liquid and
the function of storing extra liquid refrigerant. Hence, in
the supercritical pressure cycle, it is recommended to
adopt the construction of arranging the accumulator 50
forming a low-pressure side vapor/liquid separator on the
outlet side of the first evaporator 15 as shown in FIG. 17
to FIG. 20.

[0239] (3) In the embodiments described above, the
throttle mechanism 17 is constructed of the fixed throttle
hole 17b such as the capillary tube 17a or an orifice.
However, the throttle mechanism 17 may be constructed
of an electric control valve having the degree of opening
of a valve (degree of throttle of a passage) adjusted by
an electrically operated actuator. Moreover, the throttle
mechanism 17 may be constructed of a combination of
a fixed throttle such as the capillary tube 17a or the fixed
throttle hole 17b and an electromagnetic valve.

[0240] (4) In the respective embodiments described
above, a fixed ejector having a nozzle part 14a whose
passage area is constant has been described by way of
example. However, a variable ejector having a variable
nozzle part whose passage area can be adjusted may
be employed as the ejector 14.

[0241] Asaspecificexample of the variable nozzle part
may be employed, for example, a mechanism such that
the position of a needle, which is inserted into a passage
of a variable nozzle part, is controlled by an electric ac-
tuator to adjust the area of the passage.

[0242] (5) Inthefirstembodimentand the like has been
a case where a space to be cooled of the first and second
evaporators 15, 18 is a space in a vehicle compartment
or a space in a freezer and refrigerator of a refrigeration
vehicle. However, the present invention can be widely
applied to a refrigeration cycle not only for these vehicles
but also for various uses such as stationary use.

[0243] (6) Inthe firstembodiment and the like, the tem-
perature type expansion valve 13 and the temperature
sensing part 13a are constructed separately from the unit
for the ejector type refrigeration cycle. However, the tem-
perature type expansion valve 13 and the temperature
sensing part 13a may be combined with the unit for the
ejectortype refrigeration cycle. Forexample, itis possible
to employ the construction of housing the temperature
type expansion valve 13 and the temperature sensing
part 13a in the first connection block 23 of the integrated
unit 20. In this case, the refrigerant inlet 25 is located
between the liquid receiver 12a and the temperature type
expansion valve 13 and the refrigerant outlet 26 is located
between a passage portion where the temperature sens-
ing part 13a is arranged and the compressor 11.

Brief Description of the Drawings
[0244]

FIG. 1 is a refrigerant circuit diagram of an ejector
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type refrigeration cycle for a vehicle according to a
first embodiment of the present invention.

FIG. 2 is a perspective view to show the schematic
construction of an integrated unit according to the
first embodiment.

FIG. 3 is a longitudinal sectional view of an evapo-
rator tank of the integrated unit in FIG. 2.

FIG. 4 is a lateral sectional view of the evaporator
tank of the integrated unit in FIG. 2.

FIG. 5 is a refrigerant circuit diagram of an ejector
type refrigeration cycle of a comparative example.
FIG. 6 is a perspective view to show the schematic
construction of an integrated unit according to a sec-
ond embodiment.

FIG. 7 is a longitudinal sectional view of an evapo-
rator tank of the integrated unit in FIG. 6.

FIG. 8 is a lateral sectional view of the evaporator
tank of the integrated unit in FIG. 6.

FIG. 9 is a perspective view to show the schematic
construction of an integrated unit according to a third
embodiment.

FIG. 10 is a longitudinal sectional view of an evap-
orator tank of the integrated unit in FIG. 9.

FIG. 11 is a lateral sectional view of the evaporator
tank of the integrated unit in FIG. 9.

FIG. 12 is a perspective view to show the schematic
construction of an integrated unit according to a 4th
embodiment.

FIG. 13 is a longitudinal sectional view of an evap-
orator tank of the integrated unit in FIG. 12.

FIG. 14 is a side view of the evaporator tank when
viewed from a side shown by an arrow A in FIG. 13.
FIG. 15 is a perspective view to show the schematic
construction of an integrated unit according to a 5th
embodiment and is combined with a sectional view
of an external cassette part.

FIG. 16 is a perspective view to show the schematic
construction of an integrated unit according to a 6th
embodiment and is combined with a sectional view
of an external cassette part.

FIG. 17 is a refrigerant circuit diagram of an ejector
type refrigeration cycle for a vehicle according to a
7th embodiment.

FIG. 18 is a refrigerant circuit diagram of an ejector
type refrigeration cycle for a vehicle according to an
8th embodiment.

FIG. 19 is a refrigerant circuit diagram of an ejector
type refrigeration cycle for a vehicle according to a
9th embodiment.

FIG. 20 is a refrigerant circuit diagram of an ejector
type refrigeration cycle for a vehicle according to a
10th embodiment.

FIG. 21 is a refrigerant circuit diagram of an ejector
type refrigeration cycle for a vehicle according to an
11th embodiment.

FIG. 22 is a refrigerant circuit diagram of an ejector
type refrigeration cycle for a vehicle according to a
12th embodiment.
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FIG. 23 is a schematic perspective view of an evap-
orator structure according to a 13th embodiment.
FIG. 24(a) is a schematic perspective view of the
first example of an evaporator structure according
to a 14th embodiment. FIG. 24(b) is a schematic front
view of the second example of an evaporator struc-
ture according to the 14th embodiment.

FIG. 25 is a perspective view to show the schematic
construction of an integrated unit according to a 15th
embodiment.

FIG. 26 is a longitudinal sectional view of an evap-
orator tank of the integrated unit in FIG. 25.

FIG. 27 is a lateral sectional view of the evaporator
tank of the integrated unit in FIG. 25.

FIG. 28 is a perspective view to show the schematic
construction of an integrated unit according to a 16th
embodiment.

FIG. 29 is a longitudinal sectional view of an evap-
orator tank of the integrated unit in FIG. 28.

FIG. 30 is a lateral sectional view of the evaporator
tank of the integrated unit in FIG. 28.

FIG. 31 is a perspective view to show the schematic
construction of an integrated unit according to a 17th
embodiment.

FIG. 32 is a longitudinal sectional view of an evap-
orator tank of the integrated unit in FIG. 31.

FIG. 33 is a lateral sectional view of the evaporator
tank of the integrated unit in FIG. 31.

FIG. 34 is a perspective view to show the schematic
construction of an integrated unit according to an
18th embodiment.

FIG. 35(a) is a top view of an evaporator tank of the
integrated unit in FIG.

34. FIG. 35(b) is a longitudinal sectional view of the
evaporator tank of the integrated unit in FIG. 34.
FIG. 36 is a lateral sectional view of the evaporator
tank of the integrated unit in FIG. 34.

FIG. 37 is an enlarged sectional view of a portion B
in FIG. 35(b).

FIG. 38(a) is a perspective view of a sub-tank part
according to an 18th embodiment, and FIG. 38(b) is
a side view of the sub-tank part according to the 18th
embodiment, and FIG. 38(c) is a front view of the
sub-tank part according to the 18th embodiment, and
FIG. 38(d) is a sectional view along a line C-C of
FIG. 38(c).

FIG. 39 is a perspective view to show the schematic
construction of an integrated unit according to a 19th
embodiment.

FIG. 40 is a longitudinal sectional view of an evap-
orator tank of the integrated unit in FIG. 39.

FIG. 41 is a lateral sectional view of the evaporator
tank of the integrated unit in FIG. 39.

FIG. 42 is a perspective view to show the schematic
construction of an integrated unit according to a 20th
embodiment.

FIG. 43 is a longitudinal sectional view of an evap-
orator tank of the integrated unit in FIG. 42.
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FIG. 44 is a lateral sectional view of the evaporator
tank of the integrated unit in FIG. 42.

Claims

A unit for an ejector type refrigeration cycle charac-
terized by comprising:

an ejector (14) that sucks refrigerant from a re-
frigerant suction port (14b) by a refrigerant flow
ejected from a nozzle part (14a) and having a
high velocity, mixes refrigerant from the nozzle
part (14a) and the refrigerant drawn from the
refrigerant suction port (14b), and discharges
the mixed refrigerant, and

an evaporator (15, 18) that evaporates the re-
frigerant to be drawn by the ejector (14) or the
refrigerant discharged from the ejector (14),

wherein the evaporator (15, 18) is assembled inte-
grally with the ejector (14) to construct an integrated
unit (20).

The unit for an ejector type refrigeration cycle as in
claim 1, characterized in that the evaporator of the
integrated unit (20) is an evaporator (18) connected
to the refrigerant suction port (14b) of the ejector (14)
and for evaporating the refrigerant drawn into the
refrigerant suction port.

The unit for an ejector type refrigeration cycle as in
claim 2, characterized by further comprising

a throttle mechanism (17, 17a, 17b) arranged on an
inlet side of a refrigerant flow of the evaporator (18)
connected to the refrigerant suction port (14b) of the
ejector (14) and for reducing pressure of the refrig-
erant flow,

wherein the throttle mechanism is assembled in the
integrated unit (20).

The unit for an ejector type refrigeration cycle as in
any one of claims 1 to 3, characterized in that the
evaporator of the integrated unit (20) is a first evap-
orator (15) connected to an outlet side of the ejector
(14) and for evaporating the refrigerant discharged
from the ejector, and characterized by further com-
prising a second evaporator (18) connected to the
refrigerant suction port (14b) of the ejector (14).

The unit for an ejector type refrigeration cycle as in
any one of claims 1 to 4, characterized in that the
integrated unit (20) has one refrigerant inlet (25) and
one refrigerant outlet (26).

The unit for an ejector type refrigeration cycle as in
claim 3, characterized in that the integrated unit
(20) has one refrigerantinlet (25) and one refrigerant
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outlet (26), and in that the refrigerant inlet (25) is
branched to a first passage (25a) connected to an
inlet side of the ejector (14) and a second passage
(16) connected to an inlet side of the throttle mech-
anism (17, 17a, 17b).

The unit for an ejector type refrigeration cycle as in
claim 5 or claim 6, characterized in that the refrig-
erant inlet (25) and the refrigerant outlet (26) are
formed in one connection block (23).

The unit for an ejector type refrigeration cycle as in
claim 4, characterized in that the first evaporator
(15) is arranged on an upstream side of an air flow
and in that the second evaporator (18) is arranged
on a downstream side of the air flow.

The unit for an ejector type refrigeration cycle as in
any one of claims 1 to 8, characterized in that the
ejector (14) is arranged in a tank (18b) for distributing
refrigerant to or for collecting refrigerant from a plu-
rality of refrigerant passages of the evaporator (15,
18) of the integrated unit (20).

The unit for an ejector type refrigeration cycle as in
any one of claims 1 to 8, characterized in that an
exclusive tank (34) for mounting the ejector (14) is
formed in the evaporator (15, 18) of the integrated
unit (20), and in that the ejector (14) is arranged in
the exclusive tank (34).

The unit for an ejector type refrigeration cycle as in
any one of claims 1 to 8, characterized by further
comprising an external cassette part (36) fixed ex-
ternally to the evaporator (15, 18) of the integrated
unit (20), and characterized in that the ejector (14)
is arranged in the external cassette part (36).

The unit for an ejector type refrigeration cycle as in
claim 3 or claim 6, characterized in that the throttle
mechanism (17a) is arranged in a tank (18b) for dis-
tributing refrigerant to or for collecting refrigerant
from a plurality of refrigerant passages of the evap-
orator (15, 18) of the integrated unit (20).

The unit for an ejector type refrigeration cycle as in
claim 3 or claim 6, characterized in that the evap-
orator (18) connected to the refrigerant suction port
(14b) has a plurality of tanks (18b, 18c) for distribut-
ing refrigerant to or for collecting refrigerant from a
plurality of refrigerant passages, andin that the ejec-
tor (14) and the throttle mechanism (17a) are ar-
ranged in a same tank (18b) of the plurality of tanks.

The unit for an ejector type refrigeration cycle as in
claim 3 or claim 6, characterized in that the evap-
orator (18) connected to the refrigerant suction port
(14b) has a tank (18b, 18c¢) for distributing refrigerant
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to or for collecting refrigerant from a plurality of re-
frigerant passages, and in that the throttle mecha-
nism (17a) is arranged outside of the tank (18b, 18c).

The unit for an ejector type refrigeration cycle as in
any one of claims 3, 6, 12, 13 and 14, characterized
in that the throttle mechanism is a capillary tube
(17a).

The unit for an ejector type refrigeration cycle as in
any one of claims 3, 6, 12, 13 and 14, characterized
in that the throttle mechanism is a fixed restriction
hole (17b).

The unit for an ejector type refrigeration cycle as in
any one of claims 2, 3, 4, 6, and 8, characterized
in that

the evaporator (18) connected to the refrigerant suc-
tion port (14b) has a tank (18b, 18c) for distributing
refrigerant to or for collecting refrigerant from a plu-
rality of refrigerant passages, and

the ejector (14) is arranged in an inside space (27)
constructing an outlet portion of a refrigerant pas-
sage of the evaporator (18), in an inside space of
the tank (18b, 18c).

The unit for an ejector type refrigeration cycle as in
claim 4, characterized in that

the first evaporator (15) and the second evaporator
(18) have tanks (15b, 15¢, 18b, 18c), respectively,
for distributing refrigerant to or for collecting refrig-
erant from a plurality of refrigerant passages,

the ejector (14) is arranged in an inside space (27)
constructing an outlet portion of a refrigerant pas-
sage of the second evaporator (18), in an inside
space of the tank (18b, 18c¢) of the second evaporator
(18),

a connection bock (24) for fixing a refrigerant outlet
side portion of the ejector (14)is arrangedinaninside
space of the tank (18b, 18c¢) of the second evaporator
(18),

the connection block (24) has a connection hole
(24c) communicating with a refrigerant outlet pas-
sage of the ejector (14) formed therein, and

the communication hole (24c) communicates with
an inside space (32) constructing an inlet portion of
a refrigerant passage of the first evaporator (15), in
an inside space of the tank (15b, 15c) of the first
evaporator (15).

The unit for an ejector type refrigeration cycle as in
claim 4, characterized in that

the first evaporator (15) and the second evaporator
(18) have tanks (15b, 15¢, 18b, 18c), respectively,
for distributing refrigerant to or for collecting refrig-
erant from a plurality of refrigerant passages,

the ejector (14) is arranged in an inside space (27)
constructing an outlet portion of a refrigerant pas-
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sage of the second evaporator (18), in an inside
space of the tank (18b, 18c¢) of the second evaporator
(18),

a communication space (52d) separated from a re-
frigerant passage of the second evaporator (18) is
partitioned off at an end portion opposite to the inside
space (27) where the ejector (14) is arranged of the
tank (18b, 18c) of the second evaporator (18), and
a refrigerant outlet side passage of the ejector (14)
communicates with an inside space (32) construct-
ing an inlet portion of a refrigerant passage of the
first evaporator (15), in an inside space of the tank
(15b, 15c) of the first evaporator (15) via the com-
munication space (52d).

A unit for an ejector type refrigeration cycle charac-
terized by comprising:

an ejector (14) that sucks refrigerant from a re-
frigerant suction port (14b) by a refrigerant flow
ejected from a nozzle part (14a) and having a
high velocity, mixes refrigerant from the nozzle
part (14a) and the refrigerant drawn from the
refrigerant suction port (14b), and discharges
the mixed refrigerant, and

a first evaporator (15) that is connected to an
outlet side of the ejector and evaporates the re-
frigerant discharged from the ejector;

a second evaporator (18) that is connected to
the refrigerant suction port (14b) of the ejector
(14) and evaporates the refrigerant to be drawn
by the ejector (14); and

a capillary tube (17a) located at an inlet side of
the second evaporator (18) in a refrigerant flow,
and decompresses the refrigerant flow,

wherein the first evaporator (15), the second evap-
orator (18), the ejector (14) and the capillary tube
(17a) are assembled integrally with each other to
construct an integrated unit (20).

The unit for an ejector type refrigeration cycle as in
claim 20, characterized in that

the first evaporator (15) and the second evaporator
(18) have tanks (15b, 15¢c, 18b, 18c), respectively,
for distributing refrigerant to or for collecting refrig-
erant from a plurality of refrigerant passages,
wherein the tank (15b, 15c) of the first evaporator
(15) and the tank (18b, 18c) of the second evaporator
(18) are arranged adjacent to each other in an air
flow direction to form a valley portion (51) between
the tank (15b, 15c) of the first evaporator (15) and
the tank (18b, 18c) of the second evaporator (18),
and

wherein the capillary tube (17a) is disposed in the
valley portion (51) and is fixed to an outer surface of
the tanks (15b, 15c, 18b, 18c).
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The unit for an ejector type refrigeration cycle as in
any one of claims 1 to 21, characterized in that
the ejector (14) includes a mixing part (14c) for mix-
ing refrigerant jetted from the nozzle part (14a) and
having a high velocity with refrigerant drawn into the
refrigerant suction port (14b), and a pressure in-
creasing part (14d) for converting velocity energy of
the refrigerant mixed in the mixing part (14c) to pres-
sure energy.

The unit for an ejector type refrigeration cycle as in
any one of claims 1 to 22, characterized in that a
heat exchange core part (15a, 18a) of the evaporator
(15, 18) is constructed of a lamination structure of
flat tubes (21) and corrugated fins (22).

The unit for an ejector type refrigeration cycle as in
any one of claims 1 to 22, characterized in that a
heat exchange core part (15a, 18a) of the evaporator
(15, 18) is constructed of a heat exchange structure
of a plate fin type in which tubes (221) are inserted
into and bonded to hole portions (221) of a plate-
shaped plate fin (200).

The unit for an ejector type refrigeration cycle as in
any one of claims 1 to 22, characterized in that a
heat exchange core part (15a, 18a) of the evaporator
(15, 18) is constructed of a heat exchange structure
of a serpentine type having a tube (230) bent in a
serpentine shape.

An ejector type refrigeration cycle including the unit
according to any one of claims 1 to 25, character-
ized by further comprising:

a compressor (11) that sucks and compresses
refrigerant; and

aradiator (12) for radiating high-pressure refrig-
erant discharged from the compressor (11).
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